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PROPERTi

SOIL SUBGRADE SURFACE FOR GEOSYNTHETIC INSTALLATION
FIELD INSPECTION FORM

INDUSTRI·PLEX ~ITE

weST 1-/-1Dc! EIL-e...
4-7- 9S tJOR K

LOCATION 5 Q U rJ+ BA-s e 0;:= N fEST .H- \ D c::. PI L.if.:

) Ai C L. V t::> 1 t--IC::r: r 0;;' A)? .t!EA-

THICKNESS \lERIFICA nON

Survey Cut Sheet attached Yes ~No

If no verbal by whom:

Subgrade within design tolerance -1S... Yes No :;:

Check one:

Sloped areas, greater than 8H:I V, are \Vithin -OS to + 0.3' of design elevation and
not steeper than max. design slope.

X Flat areas, less than 8H:IV, are within.oS to 0.0' of design elevation.

Are:l indiClted above is suitable for the installation of geosynthetics; in accordance with the project specific:uions.

Comments:

.. rr"NO" then engineering approval needed:

RRS Engineer
Signature Date

Resident Engineer or
designated representative Signature Date
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PROPERTY

SOIL SUBGRADE SURFACE FOR GEOSYNTHETIC INSTALLATION
FIELD INSPECTION FORt"l

IND,USTRl-PLEX SITE

{{)CsT ii,de: A J(~

LOCATION

THICKNESS VERIFICATION

Survey Cut Sheet attached Yes

If no verbal by whom: --=rP...:..m.:;..J.. _

Subgrade within design tolerance v' Yes

LNo

No'"

Check one:

Slooed areas, greater than 8H:l V, are within -0.5' to + 0.3' of design elevation and
not steeper than max. design slope.

~nt areas, less than 8H:IV, are within -0.5' to 0.0' of design elevation.

Area indicated above is suitable for the installation of geosynthetics; in accordance with the project specifications,

Comments:

QA Inspector
K~~Scvt~"

Title )j

'!~~jq~/
Date _

<+(U J t-C)'
Date' .. 1

-t-~~lt\lv-CV~
Title

'" !fuNO" then engineering approval needed:

RRS Engineer
Signature Date

Resident Engineer or
designated representative Signature Date



SHEET_OF_

SUBGRADE FOR FILL FIELD
rnSPECTION FORM
INDUS1'R!-PLEX SITE

PANa INST ALLA nON SKETCH

\
/

COlvtMENTS ~ ~ ~ }/) ()3 (0 ~naJ~)
qOu;~~

( ~~f ~~ F ~jC/V



PROPERTY

SOIL SUBGRADE SURFACE FOR GEOSYNTHETIC INSTALj.d\TION
FIELD INSPECTION FORM

INDUSTRl-PLEX SITE

pt,) - Cn1WL l'iJ.-!ut f!t./!.0 I~CL

SUIVey Cut Sheet attached Yes VNo

If no verbal by whom: ~fYI 8 I

Subgrade within design tolerance ~s No *
Check one:

S1Qped areas, greater than 3H:l V, are within -0.5' to + 0.3' of design elevation and
not steeper than max. design slope.

Flat ~, less than 8H: 1V, are within -0.5' to 0.0' of design elevation .

.Area indiClted above is suitable for the installation of geosynthetics; in accordIDlce with the project specific:loons.

Comments:

-~g~"'?0 -'jIJ Die; ~
Title Date C I

C~=1iojL1 (
Date c'

* If"NO" then engineering approval ne-..ded:

RRS Engineer
Signature Date

Resident Engineer or
designated representative Date



SHE3T OF- -
SUBGRADE FOR FILL FIELD
INSPECTION FORM
INDUSTRI-PLEX SITE

PANEL INSTALLATION SKETCH

-

.'

COMMENTS



j~/y
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PROPERTY

SOIL SUBGRADE SURFACE FOR GEOSYNTHETIC IN"STALLATION
FIELD INSPECTION FORM

INDUSTRI-PLEX SITE

(iliff! t+lA; Py£g)

LOCATION

THICKNESS VE.1UFICATION

Survey Cut Sheet attached Yes
~-__ No

If no verbal by whom:

Subgrade within design tolerance Yes No :It

Check one:

Sloped areas, greater than 8H: 1V, are within -0.5' to + 0.3' of design elevation and
not steeper than max. design slope.

Flat areas, less than 8H: 1V. are within -0.5' to 0.0' of design elevation.

Area indicated above is suitable for the installation of geosynthetics; in accordance with the project specifications.

Comments:

s~~;,,~.-
Title

...
O~llJ-f'tL

Date ' '.'

* If"NO" then engineering approval needed:

RRS Engineer
Signature Date

Resident Engineer or
designated representative Signature Date



SHEET OF- -
SUBGRADE FOR FILL FIELD
INSPECTION FORM
INDUSTRl-PLEX SITE

PANa INST ALLA nON SKETCH

COMMENTS



PA~T

~72..... --.- ...

~. 2597 ..
~r"':::'~t r { _. -: .... _

.S<'

101
>: 73.l&

L.AYOUT
WORKSHEET

W.H.P.
ISRT, WOBURN MA

SCALE: ," = 50' MAY 09. 1995

GRAPHIC SCALE

~ .. ,
50 25 0 SO 100 150

~"" ~L-.~

\





PRO PERT{

SOIL SUBGRADE SURFACE FOR GEOSYNTEETIC iNSTAl."" ,1.UN
FIELD INSPECTION FORM

INDUSTRl-PLEX f?lTE

'~ LuJ2-g;f l-tuiL ({fc...'

LOCATION

Survey Cut Sheet attached Yes L..No

:~z:?~&i..c'v)If no verbal by whom:

Subgrade within design tolerance Yes No *
Check one:

t,;j;r Sloced areas, greater than 8H: 1V, are within .0,5' to + 0.3' of design elevation and
not steeper than max. design slope.

I;l+- Flat arens, less than SH:IV. are within ..0.5' to 0.0' of design elevation.

Area indicated above is suitable for the installation of geosynthetics; in accordance with the project specWc:l.ttons.

Comments:

&.i...Jb:), ),/....---
Title Dater l·t

* If"NO" then engineering approval needed:

RRS Engineer
Signature Date

Resident Engineer or
designated representative DateSignature



SHEET OF- -
SUBGRADE FOR FILL FIELD
INSPECTION FORM
INDUSTRl-PLEX SITE

PANa INST ALLA nON SKETCH

-

COlvl1v1ENTS
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PROPERTY

SOIL SUBGRAIlE SURFACE FOR GEOS'YNTHETIC INSTALLATION
FIELD INSPECTION FORM

INDUSTRI-PLEX ~ITE
r, .

( :.. )
We>-) t("C l!(

LOCATION

TI3ICKNESS VERIFICATION

Survey Cut Sheet attached. Yes ~No

If no verbal by whom:

Subgrade within design tolerance Yes

Check one:

Sloced are:J.S, greater than 8H:IV, are within -0.5' to + 0.3' of design elevation and
not ste=per than rrulX. design slope.

• Y'~/(- Flat arens. less than 8H: 1V, are \vithin -O.S' to 0.0' of design elevation.

Area indic::ued above is suitable for the insmllntion of geosynthetics; in accordance \Vith the project specifiCltiOns .

.~ ,. .

-40i"-. rfLt.1~
Title

!f:/i/7s---
Dire _

.:::.~:/.~! /7 :~
Date ;,.Title

,. !fuNO" then engineering approval needed:

RRS Engineer
Signarure Date

Resident Engineer or
designated representative Signature Date
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PROPERT{

SOIL SUBGRADE SURFACE FOR GEOSYNTRETIC INSTALLATION
FIELD INSPECTION FORM

INDUSTRI-PLEX SITE

V,J p "I: \l:.·k e, Ii;.

LOCATION
, I
,~,",I;\.

)
j

TIffiOGffiSS~CATION

Survey Cut Sheet attached Yes ~NO

If no verbal by whom:

Subgrade within design tolerance Yes t4fLNo*
Check one:

Sloped areas, greater than 8H: 1V, are within -D.5' to + 0.3' of design elevation and
not steeper than ITla.X. design slope.

,
'vifT Flat arens, less than 8H: 1Y, are within -D.5' to 0.0' of design elevation.

Area indicated above is suitable for the installation of geosynthetics: in accordance with the project specifications.

Cc=:t~TUents:

Title

.i i _//

/:/[;;;/1')/
Dater: I

I:) 2JJ/E' /7 S-·
Date)

* !f"NO" then engineering approval neeaed:

RRS Engineer
Signature Date

Resident Engineer or
designated represent.ltive Signature Date





SOIL SUB GRADE SURFACE FOR GEOSYNTHETIC INSTALLATION
~LDINSPECTIONFORM

INDUSTRI-PLEX SITE

PROPERT( ~,JESI ;If O£

LOCATION

THICKNESS VERIFICA nON

Survey Cut Sheet attached Yes ~No

'7OM $$1''1/1//(. ( C p, ~I.-p

LYes No*

If no verbal by whom:

Subgrade within design tolerance

Check one:

....f2S.- Sloped areas, greater than 8H: 1V, are within .0.5' to + 0.3' of design elevation and
not steeper than max. design slope.

Flat <:tre."lS, less than 8H:l Y, are within .0.5' to 0.0' of design elevation.

Are::t indiC:lted above is suitable for the insrollation of geosymhetics; in acconbnce with the project specifications.

Comments: Ifll£,f- /s 4 rll£c.V,P/;- rJlTlf ,1+£ SLJA-L£ jf4V/,/'J(r
JS££rf Kjf~(, '/£~ ;::/2"-7 ~ £/1£.5/4-/,/ 3 '1' .5~/A 'mrco/L of 6-Cs ~

S?~~~~ R/~I/c7J~-
@e Date _

,?fp;.-,I/c..--r ~f~'-~ /d,/. 8 jz; 05-
L,..C..:;..;;.;;.....-..loi----l..::::...._...:...-__ Title Date ...

* IfuNO" then engineering approval needed:

RRS Engineer
Signature Date

Resident Engineer or
designated represen~tive Signature Date
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PROPERlY

SOIL SUBGRADE SURFACE FOR GEOSYNTHETIC INSTALLATION
FIELD INSPECTION FORM

INDUSTRI~PLEX SITE

I JC\>~)r rIAl: (' /,'-

LOCATION

THICKNESS VERIFICA nON

Survey Cut Sheet attached Yes -X..No

If no verbal by whom:
,

:·-·,'';',.t1.r' :-'_"f-/

Subgrade within design tolerance Yes ±..No'"

Check one:

~ Sloped areas, greater than 8H: 1V, are within .{l.5' to + 0.3' of design elevation and
not steeper than max. design slope.

~ Flat areas, less than 8H: 1V, are within .{l.S' to 0.0' of design elevation.

Area indicated above is suitable for the installation of geosymhetics; in accordance \Vith the project specifiCltions.

Comments: ">'. ','

( •.\ Ion
·'-.'-L \, C t ic( 11..;11.-
J e

Title

* !f"NO" then engineering approval needed:

RRS Engineer
Signature Date

Resident Engineer or
designated representative Signature Date
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SUBGRADE FOR FILL
FIELD INSPECTION FORM

INDUSTRlwPLEX SITE

SHEET I OF I

PROPERTY

U:::X::A.TION

Erosion and Sediment Controls are
in place.

Yes 1 No

In accordance with the specific~tions Section 0211 0 3.02 materi als have been
cleared. grubbed. and removed from the construction areas to the satisfaction
of the Trustee Representative including but not limited to trees, stumps roots,
brush. trash. organic matter. paving misceUaneous structures, debris and
abandoned utilities. On Hide Piles stumps have been cut off at ground surface.
Holes or cavities which extend below the subgrade elevation of the proposed
work shall be filled with crushed rock or other suitable material to the
satisfaction of the Trustee Representative. Surface rocks or boulders have
been grubbed from the soil to the satisfaction of the Trustee Representative.

SUBGRADE INSPECTION CONfMENTS

iV/A
I

y~!>
Grubbed

Cleared

()5 ..-/~ --91
Date

Date

REV 05/94



FILL SUBGRADE INSPECTION
FIELD INSPECTION FORM
INDUSTRI-PLEX SITE

SHEET OF

SKETCH QF UMrrS QF SUBGRADE rNSPECTED

~-----
////'''---

/

---------

COMMENTS

Pro::>F r<::l\\~"'~ W';,\\ .......~~ ~ F~~ tr-J ~ ,§

~rV~ ~......-r. ~ oJ~ vl\\\ ~ ~\~~. ~I <-;r\.M.~

~ L'0...N "'r= C- ~~~ ~ W'\\ ~~ ('C\\~d~,

REV 05/94



SUBGRADE FOR FILL
FIELD INSPECTION FORM

INDOSTRI-PLEX SITE

SHEET \ OF.

PROPERTY

LOCATION

Erosion and Sediment Comrols are
in place.

Yes /" No '*
In accordance with the specifications Sc::ction 02110 3.02 materials have been
cleared. grubbed. and removed from the construction are:lS to the satisfaction
of the Trustee Representative including but not limited to trees, stumps roOts,
brush. tnsh, organic mauer. paving miscellaneous structures, debris and
abandoned utilities. On Hide Piles stumps have been cut off at ground surface.
Holes or cavities which extend below the subgrade elevation of the proposed
work shall be filled with crushed rock or other suitable material to the
satisfaction of the Trustee Representative. Surface rocks or boulders have
been grubbed from the soil to the satisfaction of the Trustee Representative.

SUBGRA.DE IN'SPECTION COIvfMEN1S
The t\c"'ec.- o.rou.",J t-h.e.. Y\.orthwes+ c..orne{""" a.V"\o\
I)J e..5+-e..r"1 to 1& 0{1 fh.JL e.-"-,....{ I~ h:at e.. r\l~- i ::>

rca.cJ 0- -t-b p\o..'-€... r'hL lc~~eJ>S ~'\ 1 .
s~ s~a+e-h. ~A t~ ~l C>~ ~;'s~.

0'1- .T:'

o ..,..-?f.£ ~;u;~ ~ rz:=-.cHNtc;/~ #~ vAAi'6€)~
tet:-:ST' (Qc.. a::;qc~ AC~ "~ ~£:.124'17~.tV'
~ f #.s-7 ~ /s ~tSPt./l,eep e2 A/OrJ-
577U3hC' ~ os C:S6E.. /Z'E~~ 51..0£)_

"*" 1oC-/~~p S"/'-r ~ A/6'r /0<../ ~.

Grubbed

Cleared

Date

(i~/)
8-1.2- 94

Date

REV 05/94
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SUBGRADE FOR FILL
FIELD INSPECTION FORM

INDUSTRI·PLEX SITE

PROPERTY £1f51 {Ii;;?e
SHEET / OF /

PI/..G C ~ fl. R )

LCCATION

Erosion and Sediment Controls are
ee"iJ;,place .

eEL Yes No

•, .....-t.:- ~r

In accordatwe, with the specific:Hions Section 02110 3.02 materials have been
I.- ...

cleared. grubbed. and removed from the construction areas to the satisfaction
of the T-mstee Repres~-:itrttlcv.e" including but not limited to trees, stumps roots,
brush. trash. org:mic matter;-epfW.i,jng misceilaneous structures. debris and
abandoned utilities. On Hide Piles stumps eha~e been cut off at ground surface.
Holes or cavities which extend below the su!3"~S, elevation of *h proposed
work shall be filled with crushed rock or other'4 'suitable mate I to the
satisfaction of the Trustee Representative. Surface rock'S"'_., b ers have
been grubbed from the soil to the satisfaction of the Trustee Representative.

SUBGRA.DE mSPECTION CON11vfENTS

Grubbed

X Cleared

~~~ST QC Officer -

REV 05/94
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PROPERTY

SOIL SUBGRADE SURFACE FOR GEOSYNTHETIC INSTALLATION
FIELD INSPECTION FORM

INDUSTRI-PLEX SITE

cAS, H-\ DE:: PI L-e.

LOCATION .5ourH ,sf PI::: SNAL I,;;;:'

TIUCKNESS VERIFICATION

Survey Cut Sheet attached Yes -LNo

If no verbal by whom:

Subgrade within design tolerance JZ. Yes No*
Check one:

~ Sloped areas, greater than 8H: 1V, are within -0.5' to + 0.3' of design elevation and
not steeper than max. design slope.

Flat areas, less than 8H: 1V, are within -005' to 0.0' of design elevation.

Area indicated above is suitable for the installation of geosynthetics~ in accordance with the project specifications.

Comments:

C""" /brr-or"" 4;; / 't-qj
Title Date _

!&Sr 'L:rcr-(J~;y L/j;'111)
Title 1/ Date ," /

---------_._------------------------------------
* If"NO" then engineering approval needed:·e~~

Signature Date
RRS Engineer

Resident Engineer or
designated representative Signature Date



SHEET 0_ F

SUBGRADE FOR FILL
INSPECTION FORM FIELD
INDUSTRI-PLEX SITE

PANEL INST ALLA nON SKETCH

."''-''1 ,•.:,;.~_.:c......"~_._~.
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SOIL SUBGRADE SURFACE FOR GEOSYNTHETIC INSTALLATION
FIELD INSPECTION FORM

INDUSTRI~PLEX SITE

PROPERTY

LOCATION

~CKNESSVE~CATION
Survey Cut Sheet attached Yes V"No

If no verbal by whom: Xc. 111" f.'1j Cir)

Subgrade within design tolerance ~s No *

Check one:

~loped areas, greater than 8H: 1V, are within -D.S' to + 0.3' of design elevation and
not steeper than max. design slope.

~t arens, less than 8H: 1V, are within ..Q.5' to 0.0' of design elevation. .

Area indicated above is suitable for the inst.l11ationof geosynthetics: in accordance with the project specifications.

Comments:

~rz 'lfV07>~n
Title

stAlt~ ~iL4? ;.N~;2; -------
Title

* If uNO" then engineering approval needed:

RRS Engineer
Signature Date

Resident Engineer or
designated representative Signature Date



SUBGRADE FOR ffiL FIELD
INSPECTION FOR.i\1
INDUSTRJ-PLEX SITE

PANEL INST ALL AnON SKETCH

£.4-::;r/1IDfi
.pJ L-If I ~2;-

CY°'TfLJ?/7 cc
/'

-----

5()5Q~I:)i
jry 5P~

SHEET OF

COlvlMENTS



REMEDY COVER THICKNESS
FIELD INSPECTION FORM

INDUSTRI-PLEX SITE

PROPERTY

LOCATION

MATERIAL TYPE

~ANDCOVER

4" TOPSOIL-- ,

__ 13" ROAD STRUCTURAL FILL.

__ 3" DENSE GRADED AGGREGATE,

16" RIP RAP/COBBLE STONE

__ OTHER _

THICKNESS VERIFICA nON

Survey Cut Sheet attached

If no verbal by whom:

Thickness within tolerance
(0.0 to + 0.3')

__ Yes

Comments:
,..LJ '- ' t-hl'-tCOI.J~r'iS I ~hrcr-:- I i'\ ~Q;;;:;;:;) lJO/' n(;..",I fi."-""O

CW11lRUST QC Rep Title

TitleQA Inspector

~* -

Date

CW11lRRS Engineer

Resident Engineer or
designated representative





Path: 8:\597.12\DESIGN.COV\AS8UILT.L\AREAJ\R042195
File: CUTFILL .RPT 14.094 .8.. 4-22-95 Page 1

CUTFILL R6Fb~T FoR c..ovrzR. A~SrA@ EJ+..P. Sou\[/d- ()F f2{:J
Lay Out Data Sheet

TIME :6:29 DATE:4/22/1995
J08 NAME :C:\TOPCON\DATA\12CJ.L

PTJ:l:00158 DESC:AKA151
NORTH EAST ELE\/ATION CUT

DESIGN:
COLLECT:
Difference:
Inver:38 :

554452.5832
554452.5782

0.0050

696662.1403
696662.1440

-0.0037
Dis:: 0.0062

PTJ:l:12811

Az: 143-32-02

DESC:E.FA8RIC
NORTH
===============

DESIGN:
COLLECT:
Difference:
Inverse:

EAST ELEVATION
............................ _---_ ........-----~ ........ _~~----- --- ..................................---------------------....... """" ............................... ..-"""' .................... ...- ......... -

5S4543.7153
554543.6529

0.0624
Az: 120-38-16

696526.0774
696526.1827

PT#29609 DESC:DTCH-COV
NORTH
=============::::::=

DESIGH:
COll_ECT:
Difference:
"Inverse:

-0.1053
Dist: 0.1224

EAST ELE'y'ATION
------........... _ .................------------~~-...... -._.- ...... _----......- .........................

554533.7696
554533.8089

-0.0393
Az: 082-50-10

696519.8051
696520.1180

-0.3129
Dist: 0.31.54

PT#29602 OESC:OTCH-COV
NORTH_ _ ...-_----........... _--_ _-------

DESIGN:
eOI_LECT:
Difference:
Inverse:

EAST ELEVATION
::::::::::::::::::::.::::::=:.=======:::::: ------_ ..... ".. ....................--------------~----_ ............... _ ..... _----

554489.5374
554489.8306

-0.2931
Az: 310-10-08

696496.2354
69649.5.8881

0.3473
Dist: 0.4545

PT#29595 DESC:DTCH-COV
NORTH EAST ELEVATION

105.4298
105.4339

-0.0041 -0.00

FILL
96.3317
95.4159

0.9158 0.92 ~
b) ~~ uJ €I~

~l'11'f)V ~ \

CUT

94.3046
94.4971
-0.1925

CUT

86.8279
87.1041
-0.2762

CUT
=============== ====:========== ======~========

DESIGN:
COLLECT:
Difference:
Inv8rs2:

554454.3074
554454.5094

-0.2020
Az: 047-19-53

PT#12812 DESC:E.FA8RIC
NORTH
===:::.====;:::::'==~====

DE':,IGr'1 :
COLLECT:
Difference:

554444.0574
554444.1181

-0.0607

696477.5697 81.5030 if
696477.7889 82.7531

- 0 .2192 -1. 2.50 1 . - 1 ~5';-,
Dist: 0.2981 0,) fi..!fUtf, ,

jt{ tPf'rl8 s. Cr. tl::.C In...:I ..0 If'· S. "91 n.-t
E LEV AT ION vb~'; '-1MI v)':1f~L!\f1"tL.EAST

--_ ....... _---_ ..... __ ..... _----_ .... __ ............. _- ..... --- ==:=====:;;;:;:::::::=::::::::==: ---~ --................ _--
696471.6774
696471.7434

-0.0660



Path: 8:'597.12'DESIGN.CQV\ASaUILT.L\AREAJ\R042195
File: CuTFILL .RPT 14,094 .3.. A-22-95 Page 2

Inverse:
PT1t29588

DESIGN:
COLLECT:
Difference:
Inverse:

PTl*00146

DESIGt~ :
COLLECT:
Difference:
Inverse:

PT.#12806

DESIGN:
CQU ..ECT:
Difference:
Inverse:

PTlt12805

...lESIGN:
:OU_ECT:
Difference:
Inverse:

PT1t12804

DESIGN:
COLLECT:
Difference:
Inverse:

PT#12803

DESIGN:
COLLECT:
Difference:
Inverse:

PTl*14001

Az: 047-2:3-09

DESC:DTCH-COY
NORTH EAST

===.:;=::::::-:::::===:===== :::::::::::::::::;:;::;:==========:::::::.=::::= ====~=-------_ ....... ~-------. .................. -. ............ ..-----_ ...... ",..

554445.5470
554445.5122

0.0348
Az: 226-17-09

DESC :D .H .(s )
NORTH EAST

=============:;::;;::;:::::
ELEVATION
=:::::::.=::::::.:::=:========~-------------- ............._ ....... __ .................... ...-.-.. .... ,.,.,.. ..... ---

554542.2125,
554542.2204

-0.0078
Az: 322-55-56

DESC:E.FABRIC
!'WRTH EAST==========:..====~ ELEI/ATION

==:::::::::::::::=====:;;:;;::;:::==:::;: ---~--_ ......... .--. ............................ _ __ .......... ..,.. ...._ .............. ..- _-_.-. _-
554406.7690
554406.9216

-0.1525
Az; 333-51-:31

DESC:E.FABRIC
NORTH EAST---~~~--~~------------~-~~-------------~---~---~~-~---------------~-------- --------~~~---- ------_ ............... _-

554356.1279
554356.1296

-0.0017
Az: 303-19-57

DESC:E.FA8RIC
NORTH EAST ELEVATION-_ ...-- .... _-_ ....... _---...... - _ ....... _..- ...... --...-_--- ................... -.- -.-""""' ...... _ ..-

554322.0646
554321.8479

0.2167
Az: 182-01-08

DESC:E.FA8RIC
NORTH EAST~=:=========~== =======~~====== ===========~~== ----_ .....................................

554311.3033
554311.4244

-0.1210
Az: 004-12-18

DESC:R
~~ORTH EAST

Di=::t:0.0897

696472.9417
696472.9053

0.0364·
Dist; 0.0504

696':,90.0246
696590.0187

0.0059
Oist; 0.0098

696685.8859
696685.8110

0.0749
Gist: 0.1699

ELEI/ATION

696674.1554
696674.1528

0.0026
Dist: 0.0031

696663.2806
696663.2730

0.0076
Dist: 0.2169

ELEVATIOt"-l

E·96659.7407
696659.7496

-0.0089
Oist: 0.1214

ELEVATION

FILL

99.9044
99.9018

0.0026 0.00
~~l.-

CUT

9E, .8822
96.4063

_.-< '" -

-0.5241 ..-0.52 1 je~i~ .('ft5 N
u..roP- .

84.8863
85.1973
-0.3110

CUT

..:-0.31 !
·"""-c-<.i£;:.J~~·u,.·~,·"'" _ ~ ....

CUT

81.4954
82.9525
-1.4571

CUT

82.9947
83.0012
-0.0065 -0.01 .J./

z,K

CUT



Path: 8:'S97.12'OESIGN.COV'ASBUILT.'-'AREAJ\R042195
File: CUTFILL .RPT 14,094 .a .. 4-22-95 Page 3

DESIGN:
COLLECT:
lifference:
I n\/erse:

PHH4002

OE::,IGN:
COLLECT:
Difference:
Inverse:

PT#23302

DESIGN:
COLLECT:
Difference:
Inverse:

PT#23301

DES,IGN:
COLLECT:
Di ffe'renee:
Inverse:

PHt23306

DESIGN:
COLLECT;
Difference:·
Inverse:

PT#23307

DESIGN:
COU_EeT:
Difference:
Inverse:

PT#12820

DESIGN:
COLLECT:
Diffeience:

554459.9974 696402.9970 76,6207
554459.9895 696402.9791 77.5845

0.0079 0.0179 -0.9638,J.1L 0.96 (\
Az: 246-12-47 Dist: 0.0196 nl'"t:' ... ~t;.

DESC'R e~:/:;~~ ~.
NORTH EAST ELEVATIm~ ~1 LP~====~~::i~~i~~~====i:i~:~~~~~~========;;~~~~~~ ~!Q-~~~~=

-0.0207 -0.0866 -0.6759 -0.68 ;
Az; 076-32-16 Dist: 0.0891

DE::,C: GR I D-COV
NORTH EAST ELEVATION CUT~--~---------------~--~~------------------~~---~--~~------------------~---- ---~-----~----~

554400.1374
554400.0252

0.1122
Az: 193-57-55

696550.0349
696550.0070

0.0279
Dist: 0.1156

82.8987
83.1659
-0.2672 -0.27

64\t' o\:-
DEse: GRID-COI.l
NORTH EAST ELE\lATIOr'1 CUT~=~~~=====~==== =========~====; =========::==== ...................... ~--~------

554399.8142
554400.0251

-0.2109
Az: 033-16-00

696499.8804
696500.0188

-0.1384
Dist: 0.2523

78.0636
78.2996
-0.2360 -0.24

DESC:GRID-COV
NORTH EAST ELE liAT 101'1 CUT--_ _----_...-_-_ .....--_ _ ........ _-....., .......... __ ....... - ======

~,5A450 .1430
554450.0703

0.0727
Az: 224-18-28

696500.1359
6965,00.0649

0.0710
Dist: 0.1016

82.6977
82.8213
-0.1236 -0.12

DE$C:GRID-CO'l
NORTH EAST ELEI)ATION CUT=~============= ===========~=== =============== ..................................._ .............................

696550.0202
696550.0478

-0.0276
Dist; 0.0750

554450.0352
554450.1049

-0.0697
Az; 021-36-5,6

88.8056
89.0409 •
-0.2353 -0.24

~t> l)~

DESC:
NORTH ELE\,IATIONEAST CUT=========~===== =;=~~=====~===~ =============== ..... .-...------------

554350.0000
554350.3517

-0.3517

696521.1061
696521.2309

-0.1248

75.6300
75.6568
-0.0268



Path: 8:\597.12\OESIGN.CDV\AS8UILT.L\AREAJ\R042195
File: CUTFILL ,RPT 14,094 .8.. 4-22-95 Page 4

Inverse:
PTlt12819

DESIGN:
COI_LECr:
Difference:
Inverse:

PTlt12818

DESIGN:
COLLECT:
Diffeience:
I nv'erS6 :

Az: 019-32-17 Oist: 0.3732

DESC:
NORTH EAST ELE~)ATION

554369.5204
'554369.4S'64

0.0240

696507 .42::,7
696507.4088

0.016'3
Oi:31:.: 0.02':14

DE5C:
NORTH ELEVATION

':,54400.0000
554400.1417

-0.1417
Az: 041-01-19

696471 .8::,5~:
696471 .9785

-0.12'32
Dist: 0.1878

75.6500
75.708S'
-0.0:,89

75.5800
75.6215
-0.0415

CUT
==:::::==:=

-O.Ob

~ u~t-< •
C ~J.M,

CUT 6~
---- --........................ ~~-

-0.04
~ u":l(

ffrbo--cN
o\!--



REMEDY COVER THICKNESS
FIELD INSPECTION FORM

INDUSTRI-PLEX SITE

PROPERTY

LOCATION

MATERIAL TYPE
"....-.

v" 12" SAND COVER,

__ 4" TOPSOIL,

__ 13" ROAD STRUCTURAL FILL,

__ 3" DENSE GRADED AGGREGATE,

16" RIP RAP/COBBLE STONE

__ OTHER _

TIllCIG'lESS VERIFICATION

Survey Cut Sheet attached __ Yes

If no verbal by whom:

Thickness within tolerance
(0.0 to + 0.3')

~es No *--,

Comments:

~g:T~~
~Q~QA nspector

~~6?'j:i\~
Title

-------------------------------------------------------_._--
* If "NO" then engineering approval needed:

CWMIRRS Engineer
DateSignature

Resident Engineer or
designated representative Signature Date



LJz;-\-t •...J. l(.
iJDj"~ c~"",~l

:1,..-'

" ,



PROPERTY

son.. SUBGRADE SURFACE FOR GEOSYNTHETIC INSTALLATI{1N'
FIELD INSPECTION FORM

INn USnu·PLEX SITE

t;t;:;r- ff;,cI~ P;/~

LOCATION rJorf-/...

TIIICKNESS VERIF!CA TION

Survey Cut Sheet attached

If no verbal by whom:

Subgrade within design tolerance ~es No ...

Che-;::k one:

J'f. ,

~

, ,'~I9ped are;u. greater ~ 8H: 1V, are within -oy to + 0.3' of design elevation and
.' ~ ot steeper than max. desJgn stope.

~' ;--

\.'.<~ less t1uln 8H: IV, arc within -o.'s' to 0,0' of design elevation.~"\.",\'
Area ~~~~ above is suitable for the inst:lltation of gco"ynth ..:1":$: in accordance with the project specific:arioos.

• J • ': ,_.} I".

,.i' ~'~:.. ",'Conuric\~:".";\.
\?~. " 1l \
\7, .. >::..\..~--....

~4~/1
C USTQCR.ep

~;~ Dat .'

.. IfwNO" thea engineering approvaL needed:

RRS Engi.n=r
DateSigrmrure

Resident Engineer or
designated rep~ntltive DateSignature



n£j;UlIAlUJ \lE1l.ANO

nE-lHOCTAltW'tB'

\.
\~~

. .-~ -'-~ --=--- --""~~'~''''=',--~_.._-_ ..~'~~-+I=:;::~-
CllmNIl l~AIlSlnON

SEE OCTklL {D. -_ ..
~

".[CUlIIlY rmc;( ....

RtPRA" DR"iA. GE CHANNa. C~'.t:R TlE:"1N
AIlD UUIT IJDPE .

•. ' ,< sa: PETAA.SWJ,ND U\ ...
~ ~

:~OD~f~ll~~_~ '.:.

SEE OET....l@
lRANSfTlOH

S([ DETAll~

CAS mEA TllENT SYSTEIA
(SEE SHEETS 16-1 TO 16-6 fOR DETAILS)

RlpllAp on ....NAGf- CHANNEL CO\o[R m: -IN
AIlO UUlT OF\ HOPE

SEE OETAll.SLJ:::J"wU~
.----- SECURITY fENCE

-/\ GRAVEL ....ccr:SS RO ....O

SE~ PETAll@ /

r 1'RANSlllON 8ETIlEEI-I
CIl....VEl ACCESS ROAD

, ffi (5"')
OET"!l.S~AND~

" ,ACCESS ROAD CONTOURS TO

/

liE INTO pmuE ....BLE COVER
(SEE SHEETS 11-1 TO 11-26 fOR OETAIlS)

\ / _ 12' CATE ~.

. \{ <1. YL CVV\..c e.. TlE CO'HOURS INTO pmUEABLE CO'-t:R
(SEE SIlE:ETS 11-1 TO 11-26 fOR DEl"'lS) -

::tf73 .

~/ CIl ....\U ACCESS ROAD

i SE~ ,DETAll@ VR. *013
SHeET 3/;

/

-ROAO CONnNUAlIO« AND nE-1N TO PEllUHlIlE CO~
(SEE SHEETS 11-1 TO 11-25 fOR O£1A.llS)

I1fly!'r IOJ Iq



( OF SOIL SUBGRA.lJE St.j'RFAC::

'?--'i'e-- 1..,i ....._,.a.. I - IJJ.nx.'_ow, __ ".~_. _.-...;r:....z..f,'C-::;;.:.::..- _

51I:: :; ~~: If. f./ , R Ao(!hei/) a r ecz .
S'£'';::-

.... • ~.-' ''- ~ I ~ • , , v(,...~~::ar:. ct ~ung:-.:..C~ ~ur-~ :.c ce ~:::: _

... " • - < •• •• ,. ~ .' ."!... " . .~ =.::::'"~::y ~~-=f :.:::z~ ::.e 2...!:cve :.:::,. :.: ~=-=l= ::::-::.~ =.s~::= :: ~=::s:'/:::.::~::.::.2..:'..:' :':'2.: ~
-.... _. .. . '.- .
: ~:-~ I L, ~~ ~~-c=.swl~ :~:- ,:=S ~~~::: =~..?~~::2..C:":":~i :.::. 2.C:;:::-:::='C::" '-;:"-::'::::.:. :;:~:::.===.:::..!
=-== ~.:z.: :n c:::::::: L~=cn C! ::.: :::S-~===-

~';:;~ ... e..- . .:::.:::: i/1;be 0J1/!<t[-

:.:!.!.;:: Ktl5r Qc r=-ictb SlA-ff=

:?.:?r~e::=:r;f: ~.JSl E f L
S:lgTr;:;~1"":: ~~./)

?'{ame (pnm): _-1,"t:tJ.Z:L.G:;...£~, ....: .....r-.:..---i.~::;.;;:::;.:::;r-------

Tme:: &::-a t H.A r-'l~

SIgnau1re:

QWMNA
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PROPERTY

SOIL SUBGRADE SURFACE FOR GEOSYNTHETIC lNSTAJ..LATION
FIELD INSPECTION FORM

INDUSTR!-PLEX SITE
IJ ~ I /;/) l'

@~c2.dLt I-t( ill.! [/LXC-

THICKNESS VERIFICA TIO

Survey Cut Sheet attached

If no verbal by whom:

Subgrade within design tolerance ~ No *
Check one:

STonedareas, greater than 3H: 1V, are within -0.5' to + 0.3' of design elevation and
not steeper than max. design slope.

~t ~, less than 8H: 1V, are within -0.5' to 0.0' of design elevation.

Area indicated above is suitable for the installation of geosynthetics; in accordance with the project specific::uions.

tr~Ldg?;r~AJ--.<!~

Title

* rruNO" then engineering approval needed:

RRS Engineer
DateSignature

Resident Engineer or
designated representative Signature Date



SHEET_OF_

SUBGRADE FOR FJl.L F1ELD
INSPECTION FORM
INDUSTRI·PLEX SITE

PANa INST ALLA nON SKETCH

r../ <, ...) _"

_~~( '~f

__ ~~~_ c--- .-,-.j'-"r ~-

\

COM1v1ENTS



son.. SUBGRADE SURFACE FOR GEOSYNTHETIC INSTALLA nON
FIELD INSPECTION FORM

INDUSTRI-PLEX SITE

PROPERTY

LOCATION
r· ..
-:~c'E.:-:' ...~.•_~<.t'~'\. r

Qr

nnCKNESS VERIFICATION

Survey Cut Sheet attached Yes ~No

~)[) ~~;,~ 1:::o/v Q......'If no verbal by whom:

Subgrade within design tolerance Yes No *
Check one:

Sloped areas, greater than 8H: IV, are within .{),5' to + 0.3' of design elevation and
not steeper than max. design slope.

Flat areas, less than 8H: IV. are within -0.5' to 0,0' of design elevation.

Area indicated above is suitable for the installation of geosynthetics; in accordance with the project specifications.
,,,... / -J. .c:.,J"'

, .~' '." ') • . ... 'h... .. J"Comments: .1<. ~ ") ,.", c {"...(' '\ ~, r~;,~,_ ,•.),2"...::.<....>-

.--
'0: Q.<.~",

Title

* If"NO" then engineering approval needed:

RRS Engineer
Signature Date

Resident Engineer or
designated representative DateSignature



SHEET OF

SUBGRADE FOR FlLL FIELD
INSPECTION FORM
INDUSTRI-PLEX SITE

PANEL INST ALLAnON SKETCH

i"i }

I
ii'! ()U,' \

L--_----J

/

,-
c

-

COMMENTS



OF s:JIL SG""BGRA1JE SGRFACE

'=-;"'- !'I-::~,..· I- ~I-e...)(..- ....... ~---.. ,--'" --..:-;.~:-----------------------
::1.!~:12::~: W d:\0.'\ J
~c:;.=a~ ::i Subg::"2";~ Su.::'ze.:- :;: ce L.::::~: C\N;tZ -k k c..o40'f"€eb Io:b" FV'e \s,
1(.. to 33 'll;e e.r-" uJdl f\ee& f"Act s0,b l(5IcI'-f'

0- &""L b ~~ h-ose iY ~ t0~ CJ <utZ.vr:A 0 f'e.
r: e J L"(Lbo, \~ e..e \.I" is hw..Yt @. +k 'SOU- he,,, av'ld 0 I-C. ,
le)V\O'J fJ'\ U Q e& C J' l
_~~v,..~~~__~~: .:.-:~~r1;~~~leb~~~:; ,~~r~~;__~:._;~~-::~~~~5 ~C:;~~-_:._~ -,.:.__
... -.oJ, _ ... _} ""\....:'l' .. __ '" ... =~_....:""- ...:....-__" _-"_
- , ....' _. ~ ,. ~ ...... .

: ~. ~~ :-~C:..s=l~ :~: .::3 :;-~~~-:.~ =~...s-:..::==:.:..::? :.:: 3.,.:.:::::~a=:=. ::.-::=. :::= ~:e===::=
=-== ~. --0:-. := ::::~~~::::r: :Jl: ::~ ==-~=:::..

:,r~ i::=::;:?a ~4?1

l:::~: !?v5T 4C Jkfl
?.:::=~~==z ;fv~ Ef I
5j~c~"~::?i~ ~

T~e: ~""""'(&JL.. ~;f-...J-e~

R.:;:re.se::::."-;""s 0-q lu~ A.:x.'x ">----'-b"-J T~"

@' "~I('''''it <},-l~ fA.r 1'\,' 5')\'0"...;

O,...J ~1:~ S4rt~\
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c:=.RJJFIc.~ o~COM:Fr""::::'uON

OF SOIL 5lJ'E.GR.A..DE SU""'R1=ACE

?:'::j e::: :i.:..=::: _r_-.;..A.....;.Y-:-L;;.:x..::..- _

51.r.: ~c..=.::= &el/ar?c! 1-c

1- C. See.

~. .
...",---:', .... ~ '":"""'; ("'\J"" ~ .~-..-._____ ...J_

.. •• c _, • c •• .,. • • ....'. '.

~.:~:-=~...,..:=:::==/ :=z: =.:: ::"=(7"1'''~ :=:.::.. ~ :=.=:::: :== :::.~ =.s.:.:..:..:.=:== :: ~-=::~-==.:::=-:=.::: =.... . .... _. .. " . ." ' ... - .
.. ~ :~ :--~C~=l.:: :::: :::s =1:.~=::? ~:: ~:..::..=..=.:..:.:::/ ~ :2.==:'"~==..~-:=:.::.:':'7~====:'::::':=== ~ ...:z:.= ~ :::==~.::=:::. :i :.:~==--~=::::....

!..::.:.~: STAFF~

?...:.;:r~~::::::'=': -J,.;R~LJ:::::..::s~I__ -=-...J--==_ _I
e:1::I-

~

:.:9=:: Atfrk A- 1Cl....-<:;j:
~~ ......~.E'":dl"'-L~

::;l "' ...... ..:-.z:,,;,......--::-r ~- ,._
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CER11F!CAIE OF COM:PLl:TION

OF SOIL SUBGRADE S"(i"RFAa
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ROUX ASSOCIATES, INC.

APPENDIX 1.2

Geotextile Inspection Forms

IPS119401 M06.100/APC



PROPERTY

GEOTEXTILE
FIELD INSPECTION FORJ.'1

INDUSTRI-PLEX SITE

.- C S~tL d1.Av>tJ.i7

LOCATION

Panel layout on back or

SUB GRADE INSPECTION
Subgrade insp~ted ~__ Acceptable __ Unacceptable

MATERIAL INSPECTION
Visual inspection
Comments:

~Acceptable Unacceptable

Weight inspection __ lOoz. __ 16-oz.

SEAM INSPECTION
Sewing machine number

Total seam length

Edge to se:un limit ~cceptable
(I-inch ruin. From edge of geotextile)

__ Unacceptable

DAMAGElREPAlR INSPECTION

Location (5) -
Patch Size (5)

Comments:

USTQCRep

g:~t~~~l
~Gu1~C:J
Title

\="' ,S~: l:.'::wS :~/.'Title

l/Psj7.~/
Dai<! I

cu/H315T
Date



SHEET -l...OF L
GEOTEXTILE FIELD
INSPECTION FORM
INDUSTRI·PLEX SITE

PANEL INST ALLA nON SKETCH

-

•

COM1VfENTS•



GEOTEXTILE
FIELD INSPECTION FORlY!

INDUSTRI·PLEX SITE

PROPST:T Pt'€J(=---:..-:...::::~----

Un;lC::~;H.lbie

-SeWING MACITNE N1TMBB /1-8

-TOT.AL SE.~ T =:NGTH

-EDGE TO SEAM LTh1IT
(I-inch min. from enge of geo te;:tiI e)

~ Ac::~?t::z.bie __ ::JJnac:::::puble

DAMA GEIREPA TR mSPFCTTON

·LOCATION ($)
·?ATCB SIZE ($)

QA nspec~or

::tEy 0519.1
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GEOTEXTILE
FIELD INSPECTION FORM

INDUSTRI-PLEX SITE

SEEFT ! OF /

PROPERTY "X-PI-ex..-~.:......:.-_----

S1..:13GRJ.,DE INSPECTION

~SuoGR..ADE INSPECTED Un3.cc~pI3.bie

\IrA TERLAL mSPECTTON

.'lISU.-V. ':]'G?ECTICN
Comme:lts:pt'"12.k.b. Cor

.\" cIGhl' INS?SCTiCN :cz. :0 oz. ~'o oz

SEAM INSPECTION

-SE'WING MAGill~ NUMBER

-TOTAL SEAM LENGi.r1
I

X ZG9'o
I

-EDGE TO SEAM LIMIT
(I-inch min. from edge of geoce:niie)

~ Acc~ptable --":Unacceptabie

DAMAGEfREPATR fNSPECTTON

-LOC\TION ($)
-PATCH SIZE ($)

KEY 05/94



'f"t-r7?,'Jq-q;~Ql..J?ro,"1.t.pv'f,j;l.t7oJ.de.v,1~_H!("l1SWT.'~.S

'f>jrJ-aJdnVftb-"~UUOraY)01c!~psrc~LA'Gda,ll.,'~

~SI~"'p)~CI"-z~GJlq.3.L'VJUf!.V~:;f1d;:::l0t.;rtO,Il.;;n;>SO(1'l.l.
·;;tCJ/'l

,.



GEOTEXTILE
FIELD INSPECTION FORM

INDUSTRI·PLEX SITE

P:<.OPERTY ....:.!.:J:_-.:-Pl.;....;-c;;;..A(.o>-- _

SI-::;EEr / OF !

r...OCAT:ON Ii)!fLU1If/> 1- t.

SL "bGRADE 1l'fSPECTTON

·Sl.:13GRADE I:NSPECTED Unac:::eptable

:VfATJ=RLAL TN'SP1=:'CTTON

. VIST..i.-\.L INSPE'::::-:'ICN
CJmme:1ts:

JC:. IO oz. ~:6 oz

-:<"OLL ;..il.:1rffiE?.S USED

:Yfe: _,_.- 2.::-:1S:::1. See C:Jmme:1ts

SEAM mSPECTION

-SFwn--rG ~fAC.-rrNE Nu"MBER 1'-8

-TOTAL SEAM LENGTII

-EDGE TO SEAM LIMIT
(I-EDen min. from edge of geote;niie)

_x,_ Ac:::eprable ~Unacceptable

DAMAGEiREPATR mSPECfTON

·LOCATION (S)
-PATar SIZE (S)

CW11IRUST QC Officer

U!!!ifjQ~i Inspe::or:

REV 05/94
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GEOTEXTILE
FIELD INSPECTION FORM

INDUSTRI~PLEX SITE

PROPERTY -:e- -PI e. X~--'-------

SHEET 1 OF {

LOCATION WetfMJ. J -C forH<eadJ

Su13GRADE INSPECTION

-StTBGRi\DE IN'SPECTED Unacceptable

MA TERrAL mSPECTTON

-VISuAL INSPECTION ~ ..i.ccept.:lDlc
Comments: i\ (\ \ 1 I

fret-a.tI. \ viS' ~'t-;6V)

Unacceptable

-\VElGhl L""4$?EGION aoz. ~o oz. ~16 oz

-IZOLL NtJMEERS USED :3b~'V~( 36 7t/~1 5"027; 3&I>Z'3/ 3b7~~ 37810, :3G 7 ~ 3G?73C::J

PA2'TEL LAYOUT ST..}"BI'vfTTTAL :VIet ~e·iised. See Commerlts

SEAM INSPECTION

-SE\VI1'IG 0rfACH11'\'E NUMBER.

-TOTAL SEAM LENGTH

-EDGE TO SEAM LIMIT
(I-inch min. from edge of geotextile)

~ Acceptable ~Unacceptable

DAMAGE/REPATR mSPFCTTON

-LOCATION (5)
-PATCH SIZE ($)

C01vllviENTS ~:') ~,,",01..... 0---> i..:o "~ 'L ,

~us~r
11/11..1,i

Q
QA . ~nspector

REV 05/94
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GEOTEXTILE
FIELD INSPECTION FORM

INDUSTRI~PLEX SITE

PROPERTY J:_~-,-P.;...I.£::::;.,x"""",· _

SHEET OF

LOCAT10N Ultt!C\")d j '- C- (tJDR.n;J

SIJBGRADE INSPECTION

-SUBGRADE INSPECTED / Acceptable __ Unacceptable

MA TERrAL INSPECTTON

-VISUAL INSPECTION V Acceptable
Comments: Fh:kb. 11'1 specf(oV\

__ Unacceptable

-WEIGHT INSPECTION 60z. 10 oz. V16 oz

-ROLL NUMBERS USED 5& 0139, 3(., 7'f'f-, 3&~Z. ~ 3{j(j 23i 3h72~ 378i0 3t./ 7ZS; 307
3lo730

PANEL LAYOUT SlJBivTITTAL Met V Revised. See Comments

SEAM INSPECTION

-SEWING MACHINE NUMBER

-TOT.A.L SEAM LENGTH
I

~ 2::')00,

-EDGE TO SEAM LIMIT
(l-inch min. from edge of geotextile)

~ Acceptable _::Unacceptable

DAMAGEIREPAIR 1NSPECTTON

-LOCATION (S)
-PATCH SIZE (S)

CON1JvlENTS

2ltIu ~PL.
CWMJRl1.;i'QC Officer

REV 05/94



FITTT II(;,
\\Ii-\ \t\,I

\
\\.\\
\\\,\

\\\\
\\\\\ \\\

\\\
\\

-?---"----...
(
\

\\
\

\\

\

\\

\\

\\

\
\

\
\
\

Dez~

'V5

-.-



'.-'< .'

"r:; _'00 - >,(~~'""1
'/v
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GEOTEXTILE
DAILY INSPECTION FORM

PROPERTY

Su~GRADEINSPECTION

-SlJBGRADE INSPECTED

MATERrAL INSPECTION

•V1SUAL INSPECTION
Comments:

-WEIGHT INSPECTION

SHEET / OF

LOCATION ;+,~,H" ,", _.
-f ..

~\ 7 ,'. '

,,// Ac c e p tab 1e

L·../6oz-- . __ 10 oz.

__ Unacceptable

__ Unacceptable

16 oz

-ROLL NUMBERS USED

SEAM INSPECTION

-SEWING MACHINE NUMBER

-TOTAL SEAM LENGTH

-FOLDED OVERLAP BEFORE BACKFILL
(Measured appro 10 feet; 6-inch min. )

- -EDGE TO SEAM LIMIT
(Minimum 3 inches minus 1 inch)

DAMAGElREPAIR INSPECTION

-LOCATION (S) r.J w/'J r:. .
·PATCH SIZE (S)

COMJy1ENJS A ~

Inspector

rJ! Ir

__ 1_,_ Acceptable __ Unacceptable
V"" I'- (;(j r/'46 ;-f'~ cPJ d ~ S" ,( "'Ji] , ~;

'+f ~ Ole (i,) 11. (,I\> S! 6 ",-,", ,'- "" c j"7 !!.. c""

~Acceptable

-.:. :: /0/'1) /.,i//il
l

'I/;~ I

__ Unacceptable

,.0" ... --":.-- ~ ......

GOLDER ASSOCIATES INC.

REV 8/93

/;:,-fl.··13

Date
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GEOTEXTILE
DAILY INSPECTION FORM

PROPERTY

SHEET OF

LOCATION _

S1J13GRADE INSPECTION

·SUBGRADE INSPECfED _ Acceptab le

MATERrAL lNSPECTION

•V1SUAL INSPECTION
Comments:

_ Acceptable

-WEIGHT INSPECTION __ 6oz. 10 oz.

-ROLL NUMBERS USED

SEAM INSPECTION

·SEWING MACHINE NUMBER

-TOTAL SEAM:LENGTH

-FOLDED OVERLAP BEFORE BACKFILL __ Acceptable
(Measured appro 10 feet; 6~inch min. )

- - -EDGE TO SEAM LIMlT __ Acceptable
(Minimum 3 inches minus 1 inch)

DAMAGEfREPAIR INSPECTION

-LOCATION (5)
-PATCH SIZE (5)

CO!yfMENTS

Inspector
GOLDER ASSOCIATES INC.

REV 8/93

__ Unacceptable

__ Unacceptable

16 oz

__ Unacceptable

__ Unacceptable

Date



CERTIRCATE OF COMPLETION

OF SOn.. SUBGRADE SURFACE

Date:

Project Name:

Site Name:

LJcanon of Subgrade Suriac: to be Lined:

....-' 1<- ~7L F -h ~1'~j(' ( ,

I herebv ~rrifv that the above area is suitable for the installation of zeosvntbetic:s, and :hat
I sball be resoonsible for itS intemrv and suitabilitv in accordanc: ;nth' the sDe:::J1cauons
from this, date to compietion oi the "installation. . .

INsrAll..E.~·S REPRESENTATIVE

Name (print): ',: ~lV ....\ '1.,,-

10
Date: / (,----"'--...;,-.--

'A ;'(; ~'-: ( )

Title:
~-

.... / J i . t

--L--r "-'<l./"'i1k~F

Representing:

Signamre:
/ / L (,

GEOSYNfHE11C QUA1..lTi ASSURANCE CONSULTANT

Name (print): ptk$' ('{-iLl !,.-hC;"p v,," Date: ie/ILler)

Title:

Representing:

Signature: -~---, { b4

i -

cWMNA
June 15, 1990



'.;.



GEOTEXTILE
DAILY INSPECTION FORM

SHEET r OF I

PROPERTY --C::!slJ.A...
b 2=..=--- _

LOCA TI 0 N_-=---=--_-'-"--=- _
~ '"' -'"It;'.... ~\ .• , ~ .t"r ;\..(.1, .;.J-

:; i'...., '$; J'c '(". I~", ..... !
I

SlJBGRADE INSPECITON

-STJBGRADE INSPECfED /~ Acceptable __ Unacceptable

MA TERrAL INSPECTION

-VISUAL INSPECTION
Comments:

/ Acceptable __ Unacceptable

-WEIGHT INSPECTION ~oz. 10 oz. 16 0:':

-ROLL NUMBERS USED
@

SEAM INSPECTION

-SEWING MACHINE NUMBER

-TOTAL SEAM LENGTH

·FOLD WIDTH BEFORE BACKFILL /' Acceptable
(Measured appro 10 feet; 6-inch min.

-EDGE TO SEAM LIMIT / Acceptable
(I-inch to 3-inches from edge of geotextile)
(slack 3-inch min)
DAMAGEtREPAIR INSPECTION

__ Unacceptable

__ Unacceptable

-LOCATION (S)
-PATCH SIZE (S)

CWM/RUST Q Officer

~~stecl~~l .JiliJs IS}
Date

GOLDER ASSOCIATES INC.

REV 10/93



1/3, 2f'-t J J./r- J-/f.p
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CERTIFICATE OF COMPtEnON

OF SOIL St.JEGRADE SURFACE

Date: II lo§/'13
J I

Frojec: Nam:::

Site Name:

LJcatian of Subgrade Suriac: to be Uned: --=--":'i- ......;;;;.;.;;,,--'---...;;..;:~+-----

s\ 1/', L2.- <

r hereby ~::i:fy dla! me above are:l is suitable for the iilstailarion of geDsynthetics. and r:.±:ar
I snail be ~es'OOnsibiefar itS !memnr and. sui!4bilirv in ac::::rd.an~ Mth the suec..B.atiolJ5
from t.hi.s. d:uc to cmnpietion of the 'i.nsu.ilarion. ' .

TIde:

INsrAllER'S REPRESENTATIVE I
~LI rA1A-iJ Date: II q /r3

IZo ( E3 J1 .

Name (print):

Represe:lting:

Signature:

/'

Aetoow!erli,erl by;'

GEOSYNT8El!C QUALITY ASSURANCE CONsuLTA.NT

Name Cprint): A.\Hc:..~\ A, :lBr--...... 'Da!e:~

TIde: (r-u>'\Q...v~ IV ~ t CS :,Y£~r
J

Represe::lring: Go \&ey f\~: --.h :J:'ir-J C ,

Signamre:

eWMNA
Ju:ce 15, 199Q



GEOTEXTILE
DAIL Y INSPECTION FORM

PROPERTY

SUBGRADE INSPECTION

·SUBGRADE INSPECTED

MATERrAL INSPECTION

-VISUAL INSPECfION
Comments:

-WEIGHT INSPECTION

-ROLL NUMBERS USED

SEAM INSPECTION

-SEWING J\.1ACHINE NUMBER

-TOTAL SEAM LENGTH

-FOLDED OVERLAP BEFORE BACKFILL
(Measured appro 10 feet; 6-inch min. )

- - -EDGE TO SEAM LIMIT
(Minimum 3 inches minus 1 inch)

DAMAGE/REPAIR INSPECTION

-LOCATION (S)
-PATCH SIZE (5)

CO~

LOCATION

SHEET I OF I
:j (( - / .14

(Vfr n, _. '"'Y;;<:: co. sf- C-I- T0 G

ra Jf i(ldiC' (-;-/I?

x Acceptab Ie

0'1 10/1'9/73
__ Unacceptable

Acceptab Ie
;-...::~ r~((.r-~ r-

__ Unacceptable
10 ((7/1::;

--iL-6oz. 10 oz. __ 16 oz

I ' i , I':> /.", -
'( . t',I ,

Ir je..-::,. I,,'; J i--· (0' /-! 5;:/°'"';
;

~ Acceptable
1/' ?:J J ~ 14-<- l - ,';' f ' .,,-- . ~~

_____Unacceptable
'; /::, , 10/7 7/8 5/ c,J

-- - I _ / 1....,-

__ Unacceptable__ Acceptable

.(1...- )(1(2 ,t.L \ '-~AJ ,0'1.~''''jV\/
Inspector

GOLDER ASSOCIATES INC.

REV 3193

Lo-lc;-93
Date



CERTIFICATE OF COMPUmON

OF SOIL SUBGRADE SURFACE

Date:

Project Name: .15,-z.; iQ.£s. £AJG1 /nA-

Site Name: .:xL". ,,'-.-'- 5-rr\ .~ P (~r~,

Location of Subgrade Surface to be Lined: )~~ ./'''~.,vt::r''::f<c.3Lkf (0...

I hereby certify that the above area is suitable for the instailatian of geosyntherics. and that
r snail be resoonsiole far 115 integrity and suitability in ac:ordan~ MID the stlec..D.cauons
from this date to completion of the 'insullarioD. . .

Signature:

GEOSYN1RE11C QUALITY ASSURANCE CONsuLTANT

Name (print): P2IE IC- NWMDI\l tV Date: rei ('f ( 93

Title: \LESI Dc-~ :eN. G- ( AJE~

Representing: ~;;. IV\clvJM -P(~'6= Si,k ~k41 (ruM-

~A(V'!~Signature:

°WMNA
June 15~1990
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"

,-'/

'/

PROJECT: IN Pi) ..s '"12.-1 - rc..r: X
!--J 0 2:0J0'/ ,lY14 GS

\

DATE: /0 -! 6 - 9.,3 OUR REPORT ~O:

REJ\iIARKS:
GEOTEXTILE

DAlLY INSPECTION FORM

PROPERTY CU os TOD /41- T2..1J-S ( LOCATION Arz.E.A tJOttn-! or- 1,.-'E.n.A-I"9 2-4-/

SA-50 T 0 F f.A--.s T H-} \.:) t. P.I t.!£.. 4<-C. £.s
g.w4..o. iC '-(/>lll~ opo.. c.ovl!-ot:... NO e,

SUBGRADE INSPECTION
-SUBGRADE INSPECTED -.Q{ Acceptable Unacceptable

MATERIAL INSPECTION
-VISUAL INSPECTION

Comments
~ Acceptable Unacceptable

-"WEIGHT INSPECTION
-ROLL NUMBERS USED -; I (P I 7 I L...

L60z. 10 oz. 16 oz.

SEAM INSPECfION
-SEWING MACHINE NUMBER
-TOTAL SEAM LENGTH

-FOLDED OVERlAP BEFORE BACKFILL Acceptable
(Measured appr. 10 feet; 6 inch min.)

-EDGE TO SEAM LIMIT Ji Acceptable
(Minimum 3 inches minus 1 inch)

Unacceptable

Unacceptable

DA1\1AGE/REPAIR INSPECTION
-LOCATION(S)
-PATCH SIZE(S)

COMMENTS: rCX..PE:D oyiU'L,-!+:P Or 6e4f't15 NQI Dif"/lfL A-s ~,;:=- pf/~ )::l.4rE..
p~.:!. ,;;£.£ 4 rr'"-<:..I ....r::. (;;) 51::-Ji£7""l:-f-i..

inspector
/0 - /J- 7'3

Date



q"\ L.t:- •



GEOTEXTILE
FIELD INSPECTION FOR:vr

INDUSTRI-PLEX SITE

Sf-::::EET I OF L

PROPERTY -J1~·_D.:::.:l<:::;;:..~'i,...:::...- _
Rtbi H (BE 2f/..E
N <J ,e:ry.; eJ-rJ ~

LOCATION Ajr;;;AfZ N CP-T7"" r;- r;;rJ C~
I:;J e:e ~I?-Irrc H oN 13 Mole)

ST.-rEGRADE INSPECTION

-S"LTBGR.ADE IN""SPECTED -X Ac::;~ptJ.ble Unacceptable

:vLATERrAL INSPECTTON

-VISUAL INSPECTION
C.)mmenIS:

~ .A.cc:::pcaoie Unaccecnabie

-'NEIGn"'T L"fSPECTION 160zo W oz. l16 02

-"-OLLC!I3MBES USE;) 3&M!i, 3.74'1-; / 'fS'OI55B, 'ISoI'l7';

PA.0i'EL LA YOUT SlTB0'fn"oL.l,L Me~ .1Re';lsed. See C.::Jmme:m

SEA1YfINSPECTION

-3EViTI'l'G MACHINE N1JMBER .4/
-TOTAL SE.4..Ml ENGTH

I

tCJ5""O

-EDGE TO SEAM LIMIT
(I.inch min. from edge of geote:nile)

__ =Unaccepcable

DAMAGE/REP.A.IR INSPECTION

·LOC;'TION (5)
·PATCH SIZE (S)

CONf1vlEN'TS i'ct' .s (,&~( "' ... 8Ac~

?dL 7~
C"'NM/RUST QC Officer

REV 05194



PROPERT L 0 CA TIO N tJc:A-rJL N G {:<'TH. r- t;:(I1 C-e-
L1,;2 ~ILerc H 01'4 iJ 4.(~&:0

Unaccept~bLe

Unacc~Dtable

See Comments

Date

.•. .:.ii.r.:--". +_r";_.



GEOTEXTILE
FIELD INSPECTION FOR.M

INDUSTRI·PLEX SITE

PROPST'( LOC.i.TION

s}-t==T I OF /

/tJ, E, 50pe nea r
/e/'~p J

SCbGR.i,DE tNSPECllON

-Sl,;~GRA.DEINs?=:cra Un::lc::~;:tJ.bie

-'lTS"'C..:...L rNS?E:C:-ICN

::c:. :c ~:. ~~6 c:

SEAM INSPECTION

-S2"'WINGYfAC~ NlJMBE? /'/8

-TOT.-\L SE...iJrfLENGTII

-EDGE TO SEAM:UNfiT
O-incil min. from edge of ge~te~tiie)

~ Ac::::p(:lble __ :rJnac:::~?tabie

DAMAGEIRE?ATR TNSp1=CTTON

-LOc..~TION ($)
-?ATCE SIZE (S)

COrvt1vfE'llS

l4/!.&g ~
CVlMJRUST QC Ofnc:::-

r Date

~EV 05i94

<: i/t;:://' j..J.
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PROPERTY

GEOTEXTILE
mmLDmsPEcnoNFORM

INDUSTRI~PLEX SITE

yV'Or;H, S!QL)C
•

LOCATION

o Panel layout on back or D Attached

SUBGRADE INSPECTION
Subgrade inspected

MATERIAL tNSPECI10N
Visual inspection
Comments:

__ Acceptable _ Unacceptable

__ Acceptable _ Unacceptable

Weight inspection _6-oz. __ 16-oz.

SEAM mSPECTION
Sewing machine number -

102' -Total senm length 2 @ - _....:;;;~~ _

/)-6

Edge to se:un limit ~Ptable
(I-inch min. From edge of geote.:ctile)

__ Unacceptable

DAMAGEJREPAIR INSPECTION

Location (5) ........-Patch Size (s)

Comments:

T! 1-- "1r
Date

Date
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GEOTEXTILE
mELD mSPECTION FORM

INDUSTRI-PLEX SITE
PROPERTY t;/iP.

LOCATION

·F frd 01- ~'",b '1 b",,,~ 76
~laYOut on back or EJ Attached $~r,£ 5;ce:..re. (r

Cor? loGe P'*'14f.-J - '5 .
I

SUBGRADE INSPECTION
Subgrade inspected ~le __ Unacceptable

MATERIAL INSPECTION
Visual inspection
Comments:

__ Unacceptable

Weight inspection __ 10 oz. __ 16-oz.

SEAM: INSPECITON
Sewing machine number"

Ttal I gtl . ",?--./>Ia seam en 1 ~ !L

Edge to senm limit ~eptable
(l-inch min. From edge of geote:<tile) .

__ Unacceptable

DAMAGEIREPAIR INSPECTION

Location (s) -Patch Size (s)

Comments:

Q-:ry(~~l
Title

4-26 -u-
Date

tj:'V r 9S--
Date
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PROPERT':{

GEOTEXTILE
FIELD INSPECTION FORM

INDUSTRI-PLEX SITE

£"As r ;-f/I?£ P/t-,£

LOCATION ;50 vrH :5t-J4L£. C!-CJp.,f snz..-u e-n0 r/ .e6pLA-c. I.-.J r.:r-

Co/\/C, "p/,v'L C!.OA/.5~77QA/.

Panel layout on back or Attached

SUBGRADE INSPECTION
Subgrade inspected __ Unacceptable

MA TERrAL INSPECTION
Visual inspection
Comments:

~ Acceptable __ Unacceptable

Weight inspection __ 6-oz. ~16-oz.

SEAM INSPECTION
Sewing machine number .;

Total seam length

Edge to semn limit ~ Acceptable
(I-inch min. From edge of geotextile)

__ Unacceptable

DAMAGEIREPAIR INSPECTION

Location (s) -
Patch Size (s)

Comments:

~/~~r>
Title

"MID /L r/eu;' /1;(5f·
Title

",

tj-- Zt-/ - 95
Date



I @ 7','.t

.1'- -/1: I
-------"....,-



PROPERTY

GEOTEXTILE
mELDffiSPECUONFORM

!NDUSTRI-PLEX SITE
&A-ST #1 DIL PI <..--.£~ ,

(~rLK... D6.r-'~ drl t5"-j-C1S)

LOCATION

Panel layout on back or D Attached

SUBGRADE INSPECTION
Subgrade inspected ....ps.- Acceptable __ Unacceptable

MATERrAL INSPECTION
Visual inspection
Comments:

~ Acceptable __ Unacceptable

Weight inspection __ 6-oz. 10 oz. A-16-oz.

SEAM INSPECTION
Sewing machine number A-G
Total semn length ;80/

Edge to seam limit ex:... Acceptable
(I-inch min. From edge of geotextile)

__ Unacceptable

DAMAGEJREPAIR IN'SPECTION

Location (5) de 5vJ6c i:-

3/ X '3 i -Patch Size (5)

Comments:

t;' -2~C; 'S-
Date

, Sf/v/t),(' ;::/£(.#7 //'IS(.
Title Date

s--) - 15



3/ cJ'iuLL--Ar- /AA,/p -~tZt"J/V
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/5' °1:::: C'-r1ZuC-<-"lt/;70S/ l7Z.

4-t£O
t7£v: ll ......L &'G r;;. ,'~/(~S/rv &

i/VS (;;<f-CL£p"

3'ov~

I FA-sT 1+1 D i.. Pi I.-It-

(Ertp)



PROPERTY

GEOTEXTILE
FIELD INSPECTION FOR-\'!

INDUSTRI-PLEX SITE

~HitU..., tO~

LOCATION

~anei layout on back or D Attached

SUBGRADE INSPECTION
Subgrade insp~ted 4fL.A~ptable __ Unacceptable

MATERIAL INSPECTION
Visual insp~tion
Comments:

/-L Acceptable __ Unacceptable

Weight inspection __ 6-{)2. __ 10 oz.

SEAM INSPECITON
Se'Wing machine number

Total seam length

Edge to seam limit ~cceptable
(I-inch min. From edge of geotextile)

__ Unacceptable

DAMAGEIREPAIR INSPECTION

Location (s) -
Patch Size (5)

Comments:

~rh~USTQCRep

~Cl~\
QA ~tor 1

~-~
Title

Ie, (,,:le'i / '}S-
Date I



P A.NEL INSTALL AnON SKETCH
(..' ,rVJ.rJ-L I

P~b':~~ ~J (

".r
r /"

/ /

/J,Jd
fJ/~

GEOTEXTILE FIELD
JNSPECTION FORM
INDUSTRl·PLEX SITE

IScAm -7 I

-.-.",- (

t

\

.- -

..

SHEET OF

J
j

I

CO:MlvfENTS•

0J.,j ~:IZ.t...A·/I·'Cj)
6-eo-r<.+h L«...



GEOTEXTILE
FIELD INSPECTION FORM

INDUSTRI·PLEX SITE

SHEET I OFL

L 0 CA TI 0 N !Jqf\;p'? N 0 (lT7-1 'J- (;;J".} C';::-
tJl3E "j,tLffTc H 01'4 [J 4<" Jc:;)

SUB GRADE INSPECTION

-S'lJBGRADE INSPECTED -X Acceptable __ Unacceptable

yeA TERrAL INSPECTTON

.VISUAL INSPECTION
Commenrs:

~ Acceptable __ Unacceptable

·\VEIGbl'INSPECTION -£601.. 10 oz. _.6_J6 oz

-ROLL NUMBERS USED 3&6-97, 3.7'1'1-, /'1501558, '/501'176

PA~""EL LA YOUT S1..J13l'vI1TIAL Met --X!. Revised. See Comments

SEAM INSPECTION

-SEW1NG MACHINE NUMBER .41
I

!rJ5""o·TOTAL SEAM LENGTH

-EDGE TO SEAM LIMIT
(I-inch min. from edge of geotextHe)

~ccePtable --=U nacceptab Ie

DAMAGE(REPAIR INSPECTION

-LOC.A..TION (5)
·PATCH SIZE (5)

COivUvlENTS i-t~ 5 {6 ~( e .... 8Ac:~

?d:L 7~
CWMlRUST QC Officer

11 -\L lov~,
I dateQA Inspector ~

REV 05/94



PROPER LOCATION Vt;;fbz.. NO/LT71. t:'trl\lC-e-
Id t3f: 51?fff<;H OM ;J 4C.K)

__ UnacceptabLe

L " Unacceptable

See CommentS

Date
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·_,.::.,'

GEOTEXTILE
":'>">0-' 00· 0 000 ""',0:. FIELD INSPECTION FORM

INDUSTRI-PLEX SITE

SHEET OF

PROPERTY vi. H ,p., _ LOCATION 5cv:f}/ PtC1Tf£lA: DE-
TrfE S·H·£'

SUBGRADE INSPECTION

-SUBGRADE INSPEcrED ~ Acceptable __ Unacceptable

MA TERrAL INSPECTION

-VISUAL INSPEcrION
Comments;

~ Acceptable __ Unacceptable

-WEIGHT INSPECTION ~oz, 10 oz. ~16 oz

-ROLL NUMBERS USED 37819,7,7130 37933 'go 233) 379 2. '3 3774-#; 31' ,7* 377 >e
o 0 .J 785"5, 2.~ ~30 I J I'

PANEL LAYOUT SUB MITT AL / Met Revised. See Comments

SEAM INSPECTION
.;- .'.• ::; _"n,,,_::?"O"~",.'~::~:~"~::;__::-'T<~'"_._~ . .._. . .,.~c>,.,-. ,',"U.' ...

• :0 ,~,"::SEWlNG;MACHlNE:N'tJMBERT"'~'~~-:;~"t:'~:;;;~:o~:·ft 0 .. 100 (84-tf,r:fLL4)J,r;:::,

•TOT AL SEAM LENGTH ;;;::; Z ,200'

-EDGE TO SEAM LIMIT ~ Acceptable
(i-inch min. from edge of geotextile)

,0 :~:::~~~:~~t~~::~:~~:~~~~·T~;:::~~,~::,(~#6;~~~~r~~~~~r;:i~~~4~~~<~-i..~':~~~-'~:t~~~=~~"~·,-o:".~:r:'""~~,~'::~~~;-~:'~t~·'~'~~~:~~~~~'~:c~,~...~.':"'..._:~:"-,.~.-":':.,...-~~;.:..d.. . C " ' •• ,- , ,-"". • ._n-. -~ >~-~.,~':..~~~~,~

" H·e",> .. ,-c7.-,,"DAMAGElREPAIR INSPECTTON ,. o.n._H.n .. ...

_Unacceptable

·LOCA nON (5)
-PATCH SIZE (S)

OG - -z-z -9 'I
DateCWM/RUST QC Officer

~QQ~

REV 05/94
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GEOTEXTILE
. FIELD INSPECTION FORM

INDUSTRI-PLEX SITE

PROPERTY

SHEET \ OF I

LOCATIoNSoUr!-.e ~tJ P Ic...Jeo"C-L.

SlIBGRADE INSPECTION

-SLiBGRADE INSPECTED / Acceptable __ Unacceptable

MA TERrAL INSPECTION

-VISUAL INSPECTION
Comments: ver-y .(lee,.)

~"Acceptable

/V\; ....or SKI'PS_

__ Unacceptable

-WEIGlIT INSPECTION 60l. 10 oz. vl6 oz

-ROLL NUMBERS USED 375tB, 27130) 37633)302.-'3"3) 378Z3, 377'f5, 37736} o:i7 855
2lP~30

PANEL LA YOUT SUBMITIAL v Met Revised. See Comments

SEAM INSPECTION

-SEWING MACHINE NUMBER A -I Ce&U
-TOTAL SEAM LENGTH 2'2..60

-EDGE TO SEAM LIMIT
O-inch min. from edge of geotextile)

~ Acceptable __ Unacceptable

DAMAGEIREPAIR INSPECTION

·LOCATION ($)
-PATCH SIZE (S)

COMMENTS

~1~
CWM/RUST QC Officer

~~Ct~QAIspector V
;'

",r
CJ~ -2-y-9c;

~b'::J·'f '
Date

REV 05194
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GEOTEXTILE
FIELD INSPECTION FORM

INDUSTRI-PLEX SITE

SHEET \. OF t

PROPERTY WBr HiDE piLl::"

SlJBGRADE INSPECTION

..SUBGRADE INSPECTED V' Acceptable __ Unacceptable

lyfA TERrAL INSPECTION

-VISUAL fNSPECTION
Comments:

~ Acc\3ptable __ Unacceptable

-WEIGHT INSPECTION 60l. 10 oz. ~6 oz

-ROLL NUlvffiERS USED~ (73:., ::;:=7B5:> 371'51,37720
J

PANEL LAYOUT SUBMITTAL /__ Met Revised. See Comments

SEAM INSPECTION

..SEWING MACHINE NUMBER It-I C~)
-TOTAL SEAM LENGTH

-EDGE TO SEAM U1vfIT
(I-inch min. from edge of geote;r;tile)

/ Acceptable __ Unacceptable

DAMAGEfREPAIR INSPECTION

-LOCATION (5)
..PATCH SIZE (S)

0(, - Z'5 -'7 f
DateCWM/RUST QC Officer

C1r/~D ~;~1

REV 05/94
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GEOTEXTILE
FIELD INSPECTION FORM

INDUSTRI·PLEX SITE

SHEET OF

PROPERTY W.l-I,p _

SD13GRADE INSPECTION

-SlJBGRADE INSPEcrED
........----

_ Acceptable __ Unacceptable

MATERIAL INSPECTION

-VISUAL INSPECTION
Comments:

~ Acceptable __ Unacceptable

-WEIGHT INSPECTION 60z. 10 oz. ~ oz

-ROLL NUMBERS USED Cf3(p.~~

Pi\l'ffiL LAYOUT
SEAM INSPECTION

__ ~ Conformance Nonconformance

-SEWING MACHINE NUMBER 11-3-----
-TOTAL SEAM LENGTH -::J:VtSo'

-EDGE TO SEAM LIMIT
(I-inch min. from edge of geotextile)

~ Acceptable __ Unacceptable

DAMAGEfREPAIR INSPECTION

-LOCATION (S)
-PATCH SIZE (S)

COrvuvtENTS

~~
CWM/RUST QC Officer

O~(7d
QA Inspector

c:J:7-d;7-!L
Date

{/Cj-o?-1"/
Date

REV 04/94
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GEOTEXTILE
FIELD INSPECTION FORM

INDUSTRI·PLEX SITE

SHEET OF

PROPERTY --:..vJ.:..;.~H~>.......:P:....-- _ LOCATION t:XlSr 51oP&

SUBGRADE INSPECTION

-SUBGRADE INSPECfED ~ Acceptable __ Unacceptable

MA TERrAL INSPECTION

·VISUAL INSPECTION
Comments:

~AccePtable __ Unacceptable

-WEIGHT INSPECTION __ 60z. 10 oz. -V;:6 oz

-ROLL NUMBERS USED :aj'10~, 319& 3) ~/'

P.A.l"ffiL LAYOUT
SEAM INSPECTION

/ Conformance Nonconformance

·SEWING MACHINE NUMBER

-TOTAI... SEAM LENGTH

-EDGE TO SEAM LIMIT
(l-inch min. from edge of geotcxtile)

/ ACceptabie __ Unacceptable

DAMAGE/REPAfR INSPECTION

-LOCATION (S)
-PATCH SIZE (S)

CON11vfENTSON rJeo 5ea.m \3/;4 iJJ<1S of<!Vled o...-.d
9Jt~ ~vJl~,

~bC",,j_;L~f",.t .""v'

I at

~,q!{;/fel
Date

CWM/RUST QC Officer

a/){~E~t
QA Inspector

REV 04/94
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·GEOTEXTILE/GEOCOMPOSITE •.
FIELD INSPECTION FORM

INDUSTRI-PLEX SITE

.'. co" •. ;..," ~-; ~." ,.-,."

SHEET t OF J .

PROPERTY LOCA TION_----'-~-'---"'-~__"'=_ _<;"/oOzr'

MATERrAL INSPECTION
VISUAL INSPECTION
-Comments:

__ ~ Acceptable __ Unacceptable

SEAM INSPECTION
MINIMUM 12-INCH OVERLAP ~ Acceptable Unacceptable

GEOTEXTILE/GEOCOMPOSITE SECURED
EVERY 3-FEET -Hex Lag Screws

V Acceptable Unacceptable

GEOTEXTILE SEAM
-Thermal bonded

~ Acceptable __ Unacceptable

~.

50 --.~ s""""----J::. '110.61,,<) .N"..l, ..'~<,J.""

DAMAGEtREPAIR INSPECTION

,{
Date

9-2.-<:·> • c; i
Date

REV 09/94



GEOTEXTILE
FIELD INSPECTION FORM

INDUSTRI~PLEX SITE

SHEET i OF (

LOCATION ""The ~ f0i4js{.;(l~PROPERTY

SUBGRADE lNSPECTION

-SUBGRADE INSPECfED -.k:::::: Acceptab Ie ~_ Unacceptable

MA TERrAL INSPECTTON

·VISUAL INSPECfrON ~cceptable __ Unacceptable
~ Comments: 5Ee Sifb7CH to/<'" PANEl. L.AVOul

-W"EIGHT INSPECTION ~_6oz. 10 oz.

-ROLL NUlYfBERS USED 3'5r:;~7, 35~ 72-

P.L\.t·~"ELLAYOUT
SEAM INSPECTTON

Conformance ~ Nonconfonnance~

·SEWING MACHINe :\lUMBER

-TOTAL SEAM LENGTH

-EDGE TO SEAM UNfIT
(l-inch min. from edge of geolcxtile)

V' Acccpw.ble __ Unacceptable

DAMAGEfREPAIR INSPECTION

-LOCATION (S)
-PATCH SIZE (S)

~~/Z'/9~r_
Date

01/7-1/1'l
QA Inspector Date

REV 04/94
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· .~ .":. '

.•:-:_c_:-_:i-S~:~~~5~~<1i<5~EXTiLE;Gjt6E8M'POSITE
FIELD INSPECTION FORM

INDUSTRIwPLEX SITE

PROPERTY cVitP...;::....;..~------

SHEET I OF I

LOCATION <;;, e-e 5'.-Xt= TC1+

- -'~

MATERrAL INSPECTION
Vl<:';UAL INSPECfION
-Comments:

~ Acceptable __ Unacceptable

SEAM INSPECTION
MINIMUM 12-INCH OVERLAP ~ Acceptable

GE-OTEXTILf/GEOCOMPOSITE SECURED ~cceptable
EVERY 3-FEET -Hex: Lag Screws

GEOTEXTILE SEAM ~Acceptable
-Thermal bonded

DAMAGE/REPAIR INSPECTION

~1~
CWM/RUST QC Officer

~(~~
QA Inspector

REV 09/94

Unacceptable

Unacceptable

_ Unacceptable

0'; - S-O -0; t
Date

() '1'- fa - p y
Date
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GEOTEXTILE
FIELD INSPECTION FORM

INDUSTRIwPLEX SITE

SHEET \ OFt

PROPERTY uJ~._H:-;"-'::"'?-l-' _ LOCATION -see 5 KET'C.t-\

STJBGRADE INSPECTION

-Sl.JBGR..A.DE INSPECTED V Acceptab Ie __ Unacceptable

MA TERrAL INSPECTION

-VISUAL INSPECTION
Comments:

~Accep[ab1e __ Unacceptable

-WEIGHT INSPECTION __ 60z. 10 oz. ~ 02

-ROLL NUMBERS USED {j 35C) 67 Q,j ( t ~
)

P.A1'ffiL LA YOUT ~onformance
SEAM INSPECTION

Nonconformance

-TOTAL SEAM LENGTH

-SEWING MACHINE :iUMBER

-EDGE TO SEAM LIMIT
(l-inch min. from edge of geotextile)

~ Acceptable _Unacceptable

DAMAGEIREPAIR INSPECTION

-LOCATION (S)
-PATCH SIZE (5)

COM:MENTS

~~
CWM/RUST QC Officer

~l~-
QA Inspector Dale

REV 04/94
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GEOTEXTlLE
FIELD INSPECTION FORM

INDUSTRI-PLEX SITE

SHEET OF

PROPERTY (J.lt e Nodhl2a5zt
(i~e.

LOCATION Get: ~J(5n::.H

SUBGRADE INSPECTION

-SlJ13GRADE INSPECTED ~ Acceptable __ Unacceptable

MATERrAL INSPECTION

-VISUAL INSPECTION
Comments:

V Acceptable Unacceptable

-w"EIGHT INSPECTION __ 602. 10 oz. ~6 oz

-ROLLNUMBERSUSED 31018~ 31958) 3§~73

P.A..t'fEL LAYOUT
SEAM WSPECTION

_ ~ Conformance Nonconforrnance

-SEV/ING MACHINE NUMBER

-TOTAL SEAM LENGTH

-EDGE TO SEAM LIMIT
(I-inch min. from edge of geotextile)

V Acceptable _Unacceptable

DAMAGEIREPAIR INSPECTION

-LOCATION (S)
-PATCH SIZE (S)

QA Inspector

REV 04/94
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GEOTEXTILE
FIELD INSPECTION FORM

INDUSTRI-PLEX SITE

PROPERTY t:.-V,_,H-',P'-"-, _

SHEET OF

LOCATION 56(3 Sk8TC/-!

SlJBGRADE INSPECTION

-SUBGRADE INSPECTED ~ Acceptable __ Unacceptable

MA TERrAL INSPECTION

-VISUAL INSPECTION
Comments:

~ Acceptable __ Unacceptable

-WEIGHT INSPECTION 6oz, 10 oz. ~oz

-ROLL NUi\1BERS USED 3(,02..9 3&&10
I

P.6u'ffiL LAYOUT
SEAM INSPECTION

_V'Conformance _ Nonconformance

-SEWING MACHINE NUMBER

-TOTA.L SEAM LENGTH

-EDGE TO SEAM LIMIT
(I-inch min. from edge of geotextile)

~Acceptable _Unacceptable

DAMAGEfREPAIR INSPECTION

-LOCATION ($)
~PATCH SIZE ($)

COIvtl'v1ENTS

,i1lJa~
CWM/RUST QC Officer

~Lc2-·
Date

QA Inspector

REV 04/94
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.. _,_ .-,,_ r·-
•• '. • ~ " ~·c ••• GEOTEXTILE/GEOCOM.POSITE .. : .. ".

FIELD INSPECTION FORM
INDUSTRI·PLEX SITE

SHEET OF

PROPERTY Ul..J:LL-._-- LOCATION SEE <)F\ErOf

MATERIAL INSPECTION
VISUAL INSPECfION
-Comments:

_~AccePtable __ Unacceptable

SEAM INSPECTION
MINIMUM 12-INCH OVERLAP V Acceptable Unacceptable

GEOTEXTILE/GEOCOMPOSITE SECURED
EVERY 3-FEET -Hex Lag Screws

~ Acceptable Unacceptable

GEOTEXTILE SEAM
-Thermal bonded

__ Unacceptable

DAMAGEIREPAIR INSPECTION

/}1f~~
CWM/RUST QC Officer

a~L·

IO-tJ5-/;!
Date

/0 ~0'3- ? Y
QA Inspector Date

REV 09/94
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GEOTEXTILE/GEOCOMPOSITE
FIELD INSPECTION FORM

INDUSTRI-PLEX SITE

SHEET I OF I

PROPERTY uJ t-i P------ LOCATION SEE oXE'lc'/f

MATERIAL INSPECTION
VISUAL INSPECTION _~ Acceptable __ Unacceptable
-Comments:

SEAM INSPECTION
MINIMUM 12-INCH OVERLAP ~Acceptable Unacceptable

GEOTEXTI.LE;GEOCOMPOSITESECURED V Acceptable Unacceptable
EVERY 3-FEET -Hex Lag Screws

@
GEOTEXT1LESEAM V Acceptable __ Unacceptable
-Thermal bonded

DAMAGEIREPAIR INSPECTION

;?d.;l ~-Y\
CWM/RU T QC Officer

~dO-~Q Inspector

REV 09/94
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GEOTEXTILE
FIELD INSPECTION FORM

INDUSTRI·PLEX SITE

SHEET I 011

LOCATION ~E SK'ETc. HPROPERTY I6LH.....P _

S"LTBGRADE INSPECTION

-SUBGRADE INSPECTED 1/'. Acceptable _ Unacceptable

MA TERrAL INSPECTION

-VISUAL rNsPEcrroN
Comments:

/ Acceptable __ Unacceptable

-WEIGHT INSPECTION 602. 10 oz.

-ROLL NUNfBERS USED 3&&10

PAl"\fELLAYOUT
SEAM INSPECTION

~. Conformance Nonconformance

-SEWING MACHINE NUMBER

-TOTAL SEAM LENGTH
(

-;::::=::: 2- \ 0

-EDGE TO SEAM LIMIT
(I-inch min. from edge of geotextile)

~ Acceptable _Unacceptable

DAMAGEiREPAIR INSPECTION

~;£, 7aMJM
CWM/RdST QC Officer

~ec~Rj
/0 .- 0 tf- 91/

Date I

, Date

REV 04(94
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GEOTEXTILE
FIELD INSPECTION FORM

INDUSTRI·PLEX SITE

PROPERTY ......U...............JH<--'-e _
SHEET ' OF (

LOCATION .pif~ c..a>lr/'cloc-

SUB GRADE INSPECTION

-SUBGRADE INSPECTED __ Unacceptable

MA TERrAL INSPECTION

-VISUAL INSPECfION
Comments:

/' Acceptable Unacceptable

-\\!EIGHT INSPECTION 6oz, 10 oz, ~6 oz

-ROLL NUwIBERS USED 30<:0 I0

PA1'ffiL LAYOUT
SEAM INSPECTION

_~ Conformance Nonconformance

·SEWING MACHINE NUMBER

-TOTAL SEAM LENGTH

-EDGE TO SEAM LIMIT
(l-inch min. from edge of geotextile)

~ccePtable _Unacceptable

DAMAGEIREPAIR INSPECTION

-LOCATION (5)
-PATCH SIZE (5)

CO"M1v1ENTS

~~er

~' (];..) 0-
QA" . nspector '

~/7;9d_
~-

--ill) C:Xc Ig~_
~

REV 04/94
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GEOTEXTILE
FIELD INSPECTION FORM

INDUSTRI-PLEX SITE

SHEET 1 OF )

PROPERTY W==.-I --,H,-,-', -'-P......., _ LOCATION SE E ;) k'cTc...H

Slj-gGRADE lliSPEC1l0N

-SIJBGR.A.DE INSPECTED ~ Acceptable Unacceptable

\rfA TERrAL mSPECTION

-VISuAL INSPECTION
Comments:

V .';cceptable _ Unacceptable

-\VEIGHT INSPECTION _602, 10 oz. V16 02

-ROLL Nti1YfBE.,~S USED
/

CJ30b3f )()3to{P3~ o3~7tfJ 031«11 et
PAl'l"tL LA YOUT SljbrvITTL~\L Met V"'Re'lised. See Commenrs

SEAM INSPECTION

-SE\VING MACHINE NUMBER

-TOT A.L SEAM LENGTII

A -5

-EDGE TO SEAM LIMIT
(l-inch min. from edge of geotextile)

V Acceptable ----=Unacceptable

DAMAGEtREPAIR mSPECTTON

-LOCATION ($)
-PATCH SIZE (S)

CONfMENTS SE.6 mi'tJ 6/(E7C1-f

~~
CW11JRUST QC Officer

~C~·QAInSPeCt1"

REV 05/94
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GEOTEXTILE
FIELD INSPECTION FORIvI

INDUSTRI~PLEX SITE

SHEET " OF !

PROPE..~T'{ uJ~\)J.+-, ,-,-, P-,-, _ C#'~/; 'ILOC.\.TIONS:=6c --""tC r '-./'7-""-'="'-"'---'---'-----'._---

ST....bGRADE LNSFECON

-SuDGR-WE INSFECTE2J C'nacc:~p(Jble

\tLo.'l..TERLAL fNSPr:CTTON

.VISUAL INS?SCION
Comme:Hs:

~o oz. /6 02:

-~OLL :'fLivffiERS TJSED3'7'O Z 2/

PA.N""EL L~YOUT Sl. ~ NfT'.""":"':')

SEAM INSPECTION

-SFWlliG MAC,"-llNE NUMBER

-TOT.AL SEAM LENGTI1

-EDGE TO SEAM LIMIT
(I·inch min. from edge of geote~tile)

V Acc:::;Jtab!e

DAMAGEfREPAJR INSPECTTON

-LOCATION (S)
-PATCH SIZE ($)

,
Date

REV 05/94
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SHEET OF

PROPERTY uJ~H.u..,~Po---- _ LOCATION <[;/3"1: S/fE7ZH

MATERIAL INSPECTION
VISUAL INSPECTION
-Comments:

v-Acceptable __ Unacceptable

SEAM INSPECTION
MINIMUM 12-INCH OVERLAP V Acceptable Unacceptable

GEaIEXTII.ENEOCOMPOSITE SECURED
EVERY 3-FEET -Hex Lag Screws

V Acceptable __ Unacceptable

GEOTEXTILE SEAM
-Thermal bonded

/' Acceptable __ Unacceptable

DAMAGE/REPAIR INSPECITON

~'-"-.'-
. . .~-

~ Zwr.LA..C UST QC Officer

~~.
QA Inspector

REV 09/94 ':...~
. ~~,-A
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GEOTEXTILE
FIELD INSPECTION FOR~I

INDUSTRI-PLEX SITE

PROPERTY ...:...W!:."-, w..1I.:-' P-,--, _

SHEET / OF (

LOCATION 5'6;;: ,:)/rGlCt/

Sl;bGRADE 1NSPECTION

-Su"BGRADE L"'fSPEcrED v' .'\cceptao!e Unacceptable

:YfATERIAL INSPECTION

. VISUAL INSPECTION
Comments:

·\V"tlGhl INSPECTION 601. 10 oz. ~ 02

-ROLL NtJ1vfBE.-;;:'S USED 02.. L1?&6 J '35186

PA.0I"EL LA YOUI SlTBlVITTTAL ~et
(Jj ku ."",,-,,'l'·~ F'( [(y \."~/ ,·v'~.k-'<'.,,-£..

SEAM INSPECTION

Revised. See Comments

-SEWING MACHINE NUMBER

-TOTAL SEAM LENGTH
I

~!300
)

-EDGE TO SEAM LIMIT
(I-inch min. from edge of geotextile)

/Acceptable _~Unacceptable

DAMAGEiREPATR INSPECTTON

-LOCATION (S)
-PATCH SIZE (S)

REV 05/94
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PROPER1Y

GEOTEXTILE
FIELD INSPECTION FORM

INDUSTRI-PLEX SITE

WeS -r Hlpe PIL-t=) O'?F SOU/HI

LOCATION

IT Panel layout on back or Attached

SUBGRADE INSPECTION
Subgrade inspected / Acceptable __ Unacceptable

MATERIAL INSPECTION
Visual inspection
Comments:

y/ Acceptable __ Unacceptable

Weight inspection __ 6-oz. __ lOoz. ~16-oz.

SEA1vf INSPECTION
Sewing machine number

Total seam length t.+OCll

Edge to seam limit ~ Acceptable
(I-inch min. From edge of geotextile)

__ Unacceptable

DAMAGEIREP AIR INSPECTION

Location (s) F1/+
...

Patch Size (5) ...
Comments:

C

tf)Ii{/'"l,)-
Date i

t./1/ <{ (C; 5-
Date

(

QA Inspector
5,('.N'P..t ;::IIC",() /II/bl.

Title



GEOTEXTU.E FIELD
lNSPECTION FORM
INDUSTRI·PLEX SITE

PANa INST ALLA nON SKETCH

'~_."--.-~' -'"

',- /~/' .
............... ...........--"...-~

c))
,~-' ......~

I
I(v

0/
.D'~-

\

}(.o I -

,)

~, ,: c•• :)-,) ..,.

/
/

..

SHEET-LOF~

"'--~~ ....

-

COIvIMENTS•



PROPERTY

GEOTEX'Tll..E
~LDm~EcnoNFORM

INDUSTRI~PLEX SITE

W£.5T HI pEE.. PILJ;:'.

LOCATION PAN£i- #j-/

vJEsr HII?£

A-, 77ft= 154se. 0 F -rJ-f-e...

.PI'-I£ /;/C.LVl?lrV~T ~e #/ZeA-

Panel layout on back or o Attached

SUBGR.AJJE INSPECTION
Subgrade inspected --.2L Acceptable __ Unacceptable

MATERIAL INSPECTION
Visual inspection
Comments:

--L Acceptable __ Unacceptable

. Weight inspection __ 6-oz. __ 10oz. .1C16-o~

SEAM: INSPECTION
Sewing machine number A-2
Total seam length 000 Ii:

Edge to seam limit ~ Acceptable
(l~inch nUn. From edge of geote:ctiIe)

__ Unacceptable

DAMAGEIREP AIR INSPECTION

Location (5) -
Patch Size (s) -....

Comments:

..

t--ndT&,czMy• .. 'fll~/*s-
Title ~;;,.~ Date
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GEOTEXTILE
FIELD INSPECTION FORM

INDUSTRI-PLEX SITE

PROPERTY

LOCATION /1'1 .EG-rp..;G&A.! j.JJ+P rot! C:oAlsr.

/ c. rz;,>'£ CON:S f
~ Panel layout on back or o Attached

SUBGRADE INSPECTION
Subgrade inspected ~ Acceptable __ Unacceptable

MATERIAL INSPECTION
Visual inspection
Comments:

~ Acceptable __ Unacceptable

Weight inspection __ 6-oz. 10 oz. PZ- 16-oz.

SEAM INSPECTION
Sewing machine number ....

Total seam length 200'.:t

Edge to seam limit ~ Acceptable
(I-inch min. From edge of geotextile)

__ Unacceptable

DAMAGEIREPAIR INSPECTION

Patch Size (s)

...Location (s) -
Comments:

~"bK. r/~ 1,Nf,j?
Title

#7);!:-'
Date

¥(i7( 95
~[MUSTQCRep 1

~t/?--
QA Inspector Date



GEOTEXT1LE FIELD
INSPECTION FORM
ll'IDUS1'RI-PLEX SITE

PANEL INSTAllA 110N SKETCH

6.IJ~n"'l' -rr;£ rAl$l2rIC-

-

..

SHEET-LOF -!-.

... ~~,' .:". ~,:",,: --". ::~":'-
~.~-"~ - .-.... __ . ._ .. _. _. -

---
-."

PAN If.~s. ~. ( ....q 'r?<:> '" ~

oAI '-1_ ILj - '7r
r4-N~S fI- ~"'"7. ~..-y£-

e>.rIt./ - / ")- 9 5"

COJ'4MENTS



PROPERTY

GEOTEXTILE
FIELD INSPECTION FORM

INn USTRl-PLEX SITE

LVut HL&C P~P.L--

SUBGRADE INSPECTION
Subgrade inspected

Attached

/'
__ Acceptable __ Unacceptable

MA TERlAL INSPECTION
Visual inspection
Comments:

~
__ Acceptable __ Unacceptable

Weight inspection __ 6"'Oz. __ 10 oz.

SEAM INSPECTION
Sewing machine number fJ-J-

Total seam length

Edge to se:un limit ~cceptabIe
(I-inch min. From edge of geotextile)

__ Unacceptable

DM1AGEIREPAIR INSPECTION

Location (5) -
Patch Size (5)

Comments:
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PROPERTY

GEOTEXTILE
FIELD INSPECTION FORM

INDUSTRI-PLEX SITE

1\vQ. ~ W~B,0JL ?&

o Panel lavout on back or It! Attached

SUBGRADE INSPECTION
Subgrade inspected

v-__ Acceptable __ Unacceptable

MATERIAL INSPECTION
Visual inspection
Comments:

/Acceptable __ Unacceptable

Weight inspection __ 10 oz. __ 16-oz.

SEAM INSPECTION
Sevting machine number A·~
Total seom length

Edge to seam. limit ~eptable
(I-inch min. From edge of geotextiIe)

__ Unacceptable

DAMAGEJREP AIR INSPECTION

Location (s)

-Patch Size (5)

Comments:

4~
Title

Date
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PROPERTY

GEOTEXTILE
FIELD INSPECTION FORM

INnUSTRI-PLEX SITE

CU J-g l:fLi""""'-Q., ~PG~~:::::.....-- _

o Panel layout on back or )8J Attached

SUBGRADE INSPECTION
Subgrade inspected ~table

~eptable

__ Unacceptable

- 1v1ATERJALINSPECTION
Visual inspection
Comments:

__ Unacceptable

Weight inspection __ 6-oz. __ iOoz.

SEAM INSPECTION
Sewing machine number

Total seam length

Edge to seam limit ~cceptable
(I-inch min. From edge of geotextile)

__ Unacceptable

DAMAGEJREPAlR INSPECTION

Location (s) --Patch Size (s)

Conunents:

~~~.bL
~USTQCReP)

~tG*!fQA ector \
5bfP..ic?;Jih,,~
Title Date f



SHEET OF

GEOTEXTlLE FIELD
INSPECTION FORM
moUSTRl-PLEX SITE

PANa INS! ALLAnON SKETCH

-

•

C01'vlMENTS•
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PROPERTY

GEOTEXTILE
FIELD INSPECTION FORM

INDUSTRl-PLEX SITE
iI' /l:iUJk~t tlvL- \-<Y~~

o

LOCATION

SUBGRADE INSPECTION
Subgrade inspected ~ccePtable __ Unacceptable

MATERIAL INSPECTION
Visual inspection
Comments:

__ Unacceptable

Weight inspection ~-oz. 10 oz. e---f6-oz.

SEAM INSPECTION
Sewing machine number

Total seam length

Edge to seam limit ~ceptable
(I-inch min. From edge of geotextile)

__ Unacceptable

DAMAGEIREPAIR INSPECTION

Location (s)

-Patch Size (5)

Comments:



SHEET OF

GEOTEXTILE FIELD
INSPECTION FORM
INDUSTRI-PLEX SITE

PANEL INSTALLATION SKETCH

-

..~.?

CQ!vl1vlENTS•
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PROPERTY

GEOTEXTILE
FIELD INSPECTION FORM

INDUSTR!-PLEX SITE

l0MH0z.()~

LOCATION

o
SUBGRADE INSPECTION

Subgrade inspected
~__ Acceptable __ Unacceptable

MA TERJAL INSPECTION
Visual inspection
Comments:

~__ Acceptable __ Unacceptable

Weight inspection 10 oz. 16--oz.

SEAM INSPECTION
Sewing machine number 11- )._:
Total seam length

Edge to seam limit '---;:cceptable
(I-inch min. From edge of geote:ctile)

__ Unacceptable

DAMAGEJREPAlR INSPECTION

Location (5) -
Patch Size (5)

Comments:

~~
Title

->.o<;.~'"""'--F--=-----' 5/d1v/2 ;:::)7"1.-1/ / /b/,
Title

5" b;., !9S-/
Dati i

5';1(, /1:;;-
Date



S:HEET_'OF

GEOTEXTILE FIELD
INSPECTION FORM
INDUSTRI-PLEX SITE

PANa INST ALiA nON SKETCH

-

-

•

COJv1MENTS
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PROPERTY

GEOTEXTILE
FIELD INSPECTION FORM

INDUSTRI-PLEX SITE

LU~H~.e~

LOCATION dt~
tpJ;;~. .7o

SUBGRADE INSPECTION
Subgrade inspected ~cceptable __ Unacceptable

MATERIAL INSPECTION
Visual inspection
Comments:

Weight inspection

~ceptable~---IV~\.

~.oz. __ 10 oz.

__ Unacceptable

SEAM INSPECTION
Sewing machine number

Total seam length 513 i

Edge to seam limit ~ceptable
(I-inch min. From edge of geotextile)

__ Unacceptable

DAMAGEIREPAIR INSPECTION

Location (5)

-Patch Size (5)

Conunents:

Title

~c t:::)Vj >",diJ/"" C;J.-~!17-oC
Title . Date 7 '



SHEET OF- -
GEOTEXTU..E FIELD
INSPECTION FORM
INDUSTRI~PLEX SITE

PANa INST ALLAnON SKETCH

-

-

COM1vlENTS•
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GEOTLXTILE
FJffiLDm~ECITONFO&~

INDOSTRI-PLEX SITE

PROPERIT I ;. C 4--

LOCATION

Panel layout on back or o Attached

SUBGRADE INSPECTION
Subgrade in.:,-pected . __ Unacc~?cable

1YfA TERIAL INSPECTION
VISll31 inspection
Comments:

Unacceptable

-.L-16-<Jz.

SEAM INS?ECITON
Se?ling machine number

ToUti se:lm lengrJl

Edge to se:lIIllimit -L Ac~~tnble
(I-incb. miLl. From edge of geotextile)

__ UIUlc::eptable

LOC1tion (s) -Patch Size (s)

Conunents:

~~I
Title

TicJe Date· .
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GEOTEXTILE
FIELD INSPECTION FORM

INDUSTRI-PLEX SITE

PROPERTY / ' ). I
/ -,~,-- j ... ;:. ',,'. I' .', " ) /'L' _ •

LOCATION '.. ;.'
• :',/ ! 'I c (

~ ~ ( I •., .

, I

,." (

rvtW.l Panel layout on back or o Attached

SUBGRADE INSPECTION
Snhg! ad!': im:eetea X Acceptable Una~o;)

==
MA TERrAL INSPEcrION

Visual inspection
Comments:

\; Acceptable---.- __ Unacceptable

•
Weight inspection __ 6-oz. __ 10 oz. <- 16-oz.

SEAM INSPECTION
Sewing machine number- ",i ,~

Total seam length

Edge to seam limit ~ Acceptable
(I-inch min. From edge of geotextile)

_' _ Unacceptable

DAMAGEIREPAIR INSPECTION

Location (5) -
Putch Size (s)

Comments:

~~ <is}j7::/
Title Date f

H:Jms NOllYTIYl.SNI m d

3:LIS X31d-nu.SfiCINI
WifO.:!: NOI.L:>:adSNI

cn3I:I a'1I.lXaI.OaD
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PROPERTY

GEOTEXTILE
FIELD INSPECTION FORM

INDUSTRI-PLEX SITE
/ . i

l,'/ :2< ) a /._ ./ -'/.0) c;(

LOCATION

<' ., / :'/' I" I. .. ,', ;. i~.- ~

Panel layout on back or D Attached

_"_' _ Acceptable

~<:Acceptable

__ 6-oz.

SUBGRADE INSPECTION
Subgrade inspected

MATERIAL INSPECTION
Visual inspection
Comments:

Weight inspection

SEAt\{ INSPECTION
Sewing machine number

Total seam length .<./- .. ~

Edge to seam limit _"_ Acceptable
(l.inch min. From edge of geote:aile)

DAMAGEIREPAIR INSPECTION

Location (s)

Patch Size (5)

Comments:

-".

__ Unacceptable

__ Unacceptable

)<'_/_16-oz.

__ Unacceptable

Date )
-, ,'~

"/".'{i- {c t·, {1.r:, ~:'L~·,:-'.

Title Date
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GEO'TEXTILE
FIELD INSPEcrION FOR1\'!

INnUSTRI-PLEX SITE

PROFERTf

LOCATION
f (. I, • . 'I ~

" "! - , ,! , (c'!

o F:meI layout on back or Attached

SUBGR;\.DE INSPECITON
Sub grade inspected \__ "_' Acceptable __ Unaccei'table

MATERIAL INSPECITON
Visual inspection
Comments:

_ Unacc:pta.ble

Weight inspection __ 6-.oz. 10 oz.

SEAM INSPECTION
Sewing machine number

Total se::un length .~_-J~ /> f~,. /'
," .....

Edge to se::un limit ~ Ac::::ptable
(I-inch nUn. From edge of geote:ttile)

_ Uru1~ept<lble

~DAMAGE'RE?A1R INSPECTION

Location (s) --Patch Size (s)

Comments:

Title

;r:(·C{'t}L;,:/~u~i~',
, 'Tide 'j

! j

Date i

Dare !
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PROFERTx'"

Gl:OTEXT.ILE
FIELD INSPEcrION FORM

INDUSTRl-PLEX SITE
) ~I

r- ( ~/ ! »{

LOCATION
I
l·
I

r
''-.-/.s-~ -// .

,I /: ~_..Lf
I, . I

<: . i Ii., .-I t (C (\

Pn.ne1 layout on back or o Attached

SUBGRAPE TN"SPECI10N
Subgnde inspected _A~table __ Unacceptable

MATERIAL INSPECITON
VISUa! inspection
Comments:

)'( Ac:::ptable __ Unacc:::ptable

Weight inspection __ 6-<)z. __ lOoz. ~16-oz.

SEAM INSPECTION
Sewing machine number

Total selII11ength

Edge to se:un limit . X' Ac::::?tlb[e
(l.incn min. From edge of geotexwe)

__ Unac:::ptable

:D A?vfAGE'RE? AIR INSPECTION

Loe:tuon (s)" - -Parch Size (s)

Comments:

J /\

<k 1, ttU ttJ"</

Tide

PIL.?';;:: ,.;1}t.;:..' -1-
Title ,

(" 1
'x' !'.' l

Date

I'· 1·- -".;.. //('/',
'-/ l; J

Date
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PROPERTY

G:EOTEXTILE
FIELD INSPECTION FORM

INDUSTRI-PLEX SITE

tJ8T- I-hcfC' r~(f

LOCATION

,

~ d.tL&l./YL CJ)1o JL;'e: (.f,.-y rULF?-

P:lIlel layout on back or o Attached

SUBGRADE INSPECTION
Subgrade inspected X Acc:ptable __ Unacceptable

:MATERIAL INSPECTION
Visual inspection
Comments:

_ Unaec::ptable

Weight inspection __ 6-<lz. __ IOoz. L.-16-oz.

SE.<Vvf INSPECTION
Sewing machine number

Total se::tm lengrh

Edge to se:un limit . ..L::..- Acceptable
(I-inch min. From edge of get)tcxtile)

__ Unac:::::ptabh:

~DAMAGE'RE?ftJR INSPECTION

LOClcion (s) o •• -Patch Size (s)

Comments:

Title

ii.c·(jl td{rlt~~
Title
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GEOTEXTILE
FIELD INSPEcnON FORM

IN'DUSTRI-PLEX SITE

PROPERTY

LOCATION

P1lllellayout on back. or o Attached

S'(JBGRADE rNSPECT10N
Subgrade inspected Unacc::ptable

MATEIAL INS?EcrION
V1SU3l iIt.s'pdon
Comments:

__ Unac--...:pcable

, .
Wdg.!lt insp~on __ 6-vz. __ lOoz.

.SE,.\.M INSPECTION
Sewing J:IU:lcbine number

To~ se:lm lengr.h

Edge to scm limit --L Ac:::';t:lo!e
(l~i.nc~ :r..L'1. From edge of g:~te.'{tile)

Urulc::::ptnb[e

':'Dt\MAGE:R...t:?.vR INSPECTION

LOCluon (s) --Pate:" Size (5)

Comments:

Date



'~~ ..

.--,.,. ::==::::,~::::::::::~::<...

~

. _~. ''---- :=.::=__..-.---- - -- -- ~..... -)t

, ..' ," ::':~: :::::::.~~ --:::::: .. -->'::... .....- :>.:.
•• ;-, .•..~ ~ , ;.•.o?...... •..•• "" •.•• •••.

•7 _ -" .•··Ii· •••.• '-. '" ••• •.ti:! '",,,_ •• , 'b .- •••• ----.--- •• --.---.-... -="'.... ~ " '..;;f{ 'o:'X ••• , ••••• ,. ?< •••• •••• ';,..... ~ '" '. "

......~_... '. 'b _-.---' -- -- -- -- - ---- ......-.... •••• "" '. " '. '"••••• _.... """ """ •••• •••• •••• ';, •.;J:
___ _.-.----- •••• -.--.. -... _. .' • "'- • ..."t___ -.- •• ---- ' .• ti{ ". ". ". ... ". ..

';r -" ~ .- -iI ~ .,........ ~"" ". ". ".' ... '..' " " ~ ". ~"""" ~~..'. ' .. .. , .. ' ", ""..' . " ..~~ \\ \.
,'M-"'-")( '. ..... " -. ..., .."
I .....• .... ., " ... " " '" ,".." ..' ~ . , . ',," ."<''' ;,/.'" ," ..•.• ,,"'~;~' --.... \ ...

a.. \ • /"'\ J ......"'-1IIb,. '... '" "'l." '\. ~. , . ' '. ~. • ., ·it ,.
, .....j: ->< I 1 ,"'jnl ( ". \\"""\.\ l,:'" .' . " c'" .' '- . ....l:', I..' '" .•..--'it•• 'I>( 'I>( , \ ~." "" ," ';". .

...... ; ......

r"it !
fo'! !~

/

"Il
l~

V:'/'~,ar\ '\~

\ \
\ \.
\ ...
\ \~~

~";-<i"... ....

tJ
I

QXV .::(),/UZ L.-A-'f0:7

..'"to

'?A,.NiZ.-C \ - t(
/tAcit! c/V' £> "Z-I - 9C

FMGL5 E 1- li5
{i /517'"-)4"- r/Zu·e"'1
'As r y~Ai2- .•

.) (J"/ Ii~j, .'..( jJI .......i:.
.'3<'fo"-<'Aj,)" P"M 3<.;;.«- '"/t''>'1''

----, 'IJIllIIR"
/ I '~""4ilF'o Iv
'ill 'f_-.7.),tt /~

........ \

Y-."
Pt1
ev

""':' ~.. ~, .~..'~
::;~t~lB~;:

o
~

.~

-0.

'\'

-ol..'.. «\;.<,,l ••~-:>,...1t'11''''~''~'-1 ~......
oi..-

"to

;(......

~......
j

MERIDIAN ,

GRAPHIC SCALE

r: j:~ : I r- I
50 25 0 50 100 150

L.and Service., Inc.
29 ARMORY ROAD, MILFORD, N.H. OJ0015

TEL 603.673-1441 FAX 603.67!·f1564

ENGINEERS • LAND SURVEYORS • SCIENTISTS • LAND PLANNERS

tiLE NO. 597T822A PROJECT NO. 597.22 SHEET NO.1 Of 1



GEOTEXTILE
FIELD INSPECTION FORM

IND USTRI-PLEX Sl'l'E

PROPERT{ '. ,,-.i<~.\,~
/I.
(If

LOCATION

P:me! layout on back or o Attached

StJBGRADE INSPECITON
Subgmde inspected . __ Un.acc~tltable

MA TEUAL INS?ECITON
VtSUal inspeaion
Comments:

Wcight inspe-.tion __ 10 oz.

.SEAl\{ INSPECTION
Sc;ving Irulchine number

Edge to Selln limit 2- Ac:::;:tnble
(l-inci min. From edge of geJce,':!iIe)

__ Ullilc;:::;:Jtable

:D A.l\.1:P. GE:'R...t:".?AJR INSPECTION

LOc:loon (s) ...
P:lte.::tSize (s) -

Comrne=tts:

QA Inspector
9-'2:~ ,/)-

Date
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ROUX ASSOCIATES, INC.

APPENDIX 1.3

Geocomposite Inspection Summary

IPS119401 M06.100/APC



GEOCOMPOSITE
FIELD INSPECTION FORM

INDUSTRI·PLEX SITE

SHEET l OF (

LOCATION TOP C~J2... PId-TE/fU-
E.42,£e-AI HtlL r;

PROPERTY £,#,#....:...' _

weATHER INSPECTION (\VINDY?)
If yes. were sand bags used? L Yes No

SUBGRADE INSPECTION
HDPESUBGR.WE INSP~CIi:::.D ~ Acceptable __ Unacceptable

\IrA TERrAL 1NSPECTTO~
VISU.A.L INSPECTION
·Comments:

~ Acceptable Unaccept:l.ble

ROLL NUMBERS USED PA-12{ icJ ~\ Is.
SEAM INSPECTION
MINIMUM 4._ IN CH 0 VERLAP L Accept:l.ble Unacceptable

GEON"ET SECURED E\'ERY 5·t"=.=.T
·Plastic Ties

A Acceptable Unac;::eptabie

{JPPER SE"vVNGEOTEXTILE SEAM -L Acceptable Unacceptable

PANEL WSTALLATION SKETCH
-See reverse side of this sheet.

PANEL INSTALLA nON CON"FORMS
TO SUBlvIT1TED DESIGN LA YOUT X Acceptable
(J> 0ul ~1.:J ~ ih-hh-u:;JI ~

DAMAGEIREPAIR INSPECTION

_Unacceptable

QA Inspecror

REV 04/94
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GEOCOMPOSITE
FIELD INSPECTION FORM

~USTR1-PLEXSrtE
PROPERTY fliP

LOCATION

[JJ--P~el layout on back or D Attached

WEATHER INSPECTION (Windy?)
If yes, were sand bags used?
Comments:

Yes

SUBGRADE INSPECTION ~eptable __ Unacceptable

MATERrAL INSPECTION
Visual inspection
Comments:

~ceptable __ Unacceptable

SIDE SEAM INSPECTION
Minimum 4" overlap

Geonet secured every 5'
with plastic ties

~ceptable

~eptable

__ Unacceptable

__ Unacceptable

Upper sewn geutextile sea..n ~table Unacceptable

BUrT SEAM INSPECTION
Minimum l' overlap

Geonet secured every 6"
with plastic ties

~ePtlble

'. __ ' Accep~le

__ Unacceptable

__ Unacceptable

DAMAGEIREPAIR INSPECTION

Comments:

IYrr r,,/!~/-r'/Y'9)1 4:-2o-CO-
Title Date

,5,i/'t1o"t- r/~~&P 1''1::,:/ '1':-- 2:0-"''1..5
Title DateQA Inspector



SHEET OF- -
GEOCOIVlPOSITE FIELD
INSPECTION FORM
INDUSTRl-PLEX SITE

PANEL INSTALLATION SKETCH

COMMENTS



RI.Jg REMEDIAL SERVICES INC. _

I-Flex Remediation Site
Woburn! Massachusetts
Project #492900

VARIANCE REQUEST
41 Atlantic Avenue
Woburn, MA 01801
Tel. (617) 938-7190
Fax (617) 938-7194

Date of Request: /g-f7pr-7Q Suspense Date: /8 -!j:y-9S= Variance NO: (}Z3
Proposed Variance: I Drwg Ref: 1;;,....3

02.5'ft::> site Location: Eh'~SY*,Spec Ref: 3.01 (e)

It TUga y) ttm OVt:;;!?Z.eP IS PRoPOSE]) ~ 77te yeneorneaci n;

TjJ;;-IN /}-r 7li6' /0E Of: 1?fE E2tP(r UQlmt 6Z.QC?e . 771/s

O/It:!??LflP /S' REmmmUlUO O/?CI9fL'\E§ lJ.I-e: P/CGV!Oufl if
l&rT»ut:3) r;I:32JCIJ mPCC!T2;, 'J CbNl)I 77ClA{; uOILeJ) g; UleT/

)

1)2£$ t«>T ?D?J17/C 7lIt:P/ll/lL. ;&;N/)INfj ¥2J .Te.6 MRi)J'Z.L/Ycp; I

TIle I~ry OF DIE /IVIl?Ie/ It?,

The undersigned represents that the contract documents have been reviewed and that
acceptance of this proposed variance will have no impact on cost or time of performance to
this contract and that incorporation of this variance into the permanent work will not
conflict or adversely effect follow on trades or the ultimate end product.

de-: l;;;>r5o"H/TTc.c...;;- ~~ Rd_J- ttf0-8· 5,PeJ)O/,y~)..eR:S
D. IIIMeSI Rei RUST ~~dial Services Representative ate

Disposition: I Approved [ 1 Modified [ J Rejected [ 1

certifying Engineer Date I-Plex Site Remedial Trust Date
Representative

Pril1lrx/ on Ror;yr;/or/ Pn()(')(
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\

:,~-:""::",,,:,,_.~~~_.~ ---C __ ·__ ~~ ..i-R "__~~_~ •• ~.

CJJRITY FmCE ~.•

RtPRAP DRtAGE CtlANim.. C~\;£R n£':'t~
AND UlAn I,IOP£ '

" ., ~ DETAIlS CUAND ri'\ ..
~ ~

~. DRAINAGE PIPE' ." __
"ND cova< nE-IN ., .

SEE Dn"IL@

Tll"NSH!ON

SEt DEl/.IL@

CAS TllEATMENT SYSTEU
(SEE SHEETS 16-1 TO 16-6 FOR DETA!LS)

RIPRAP DR....HAGE C1lA~NEL CO>,Ul nE -IN

ANO UUIT orffi&0\
SEE IlETAlLSIJEj' ~

SECURITY FENCE

- ;.-., GRAVU AcCEss ROAIl

! '~DETAtL@

r TllANSlnON 8Ellln:N
cn",VEL ACcess Rom

IlET~©ANIl@

"r ACCESS ROA!) CONTOURS TO

/
TIE INTO PERl.IEAaLE CO\;£R
(SEE SHEETS II-I TO 1I-2~ fOR DETAILS)

VQviCVlAC e.. TIE CONTOURS INTO PER!.fEAe:.:' ::: ~T£/
(SEE SHEETS 11-1 TO 11-26 FOR OETAILS) ...

+173 .

'.r GRAVEL ACCESS ROAD

/ . SE~ OETAfl ®
\

\JR. *013
SHerr 3/3

r liMO CONTINUAnON "NO nt -Ilf TO PE:RUEAllIE COVER
/ (SEE SHEETS 11-1 TD 11-26 fOR DETAItS) "

l1()n', I~ Iqq\-



GEOCOMPOSITE
FIELD INSPECTION FORM

INDUSTRI·PLEX SITE

PROPERTY :t:::::.W.L.. \!....l-±..a..;.elo-J ..L.-..- _

. SHEET I OF

LOCATION 6JTST S /O(JE?

\\lEA THER INSPECTION (~)
If yes. were sand bags used? Yes v"No

SUBGRADE INSPECTTON
HDPESUBGR~EINSPECTED _~-\cceptable __ Unacceptable

),riATERrAL TNSPECTTON
VISUAL INSPEClION
-Comments:

Una.cceptable

ROLL NlJMBERS eSED &2=3 \0(;5 bof7 'ZK Ii OO~&7

SEAM INSPECTION
MINIMUM 4-INCH OVERLAP ~ .-\cceptable Unacceptable

GEONEY SECURED EVERY 5~ft:J:.T
-Plastic Ties

~ Acceptable Unacceptable

tJPPER SE'NN GEOTEXTILE SEAM ~AcceptJ.ble Unac::;eptabie

PANEL mST A LLA TIO N SKETCH
-See reverse side of this sheet.

PANEL INSTALLA nON COl'-iFORMS
TO STJBrvrrTTED DESIGNLAYOUI /Acceptable Unacceptable

DAMAGEfREPATR TNSPECTION

QA Inspector

CJ2-<J7~9£
Date

c..-,v - 0'7 - f/"
Date

REV 04/94



GEOCOl\1POSITE
FIELD rNSPECTION FORM
INDUSTRI-PLEX SITE

SHEET OF

PANEL TNSTALL.i.TTON SKETCH
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GEOCOMPOSITE
FIELD INSPECTION FORM

INDUSTRI·PLEX SITE

..SHEET· 1 OF I

PROPERTY uJ. H ....:..?I.-. _ LOCATION C~T S\Ope..

\~lE,';TItER mSPECTTON (\VINDy?t
If yes. were sand bags used? Yes

SlJBGRADE mSPECTION
HDPE SUBGR.A..DE INSPECTED v'" Acceptable __ Unacceptable

Unac cept:J.b Ie

SEAM INSPECTION
MINIMUM 4-iNCH OVERLAP V' .~c:::eptable

GEONEY SEClJRED Ev"ERY S·rr:.t.f / Acceptable
·Plastic Ties

UPPER SEWN GEOTEXTILE SEAM ~c:::ePt:lble

Unaceep table

Unacceptable

__ Unacceptable

PANEL INSTALLATION SKETCH
-See reverse side of this sheet.

PANEL INSTALLATION COr-.fFORMS /
TO SUB NITTrED DESIGN LAYOUT _V_ Acceptable _Unacceptable

DAMAGEIREPAIR INSPECTION

REV 04/94



GEOCOMPOSITE
FIELD INSPECTION FORM
INDUSTRI·PLEX SITE

SHEET

P.A,NEL TNSTALLATION SKETCH
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GEOCOMPOSITE
FIELD INSPECTION FORM

IND USTRI- PLEX SITE

PROPERTY W:...::...:..;.~...:....~P-=-I _

SHEET I . OF I

LOCA TION 1'1. t. 51ppe-
I

WEATIIER INSPECTTON (W!l"{DY?) /.
If yes, were sand bags used? ~ _V_Yes No

SUBGRADE INSPECTION
HDPE SlJBGRADE INSPECTED / Acceptab! e __ Unacce;nable

,:vIATERrAL INSPECTION
VISUAL INSPECTION
·Comme:1ts:

~ Acceptabie UnacCe?t:.lOle

ROLL NUMBERS USED l.1<o'tC(Jj"07} ZK02.DO'}B7

SEAM INSPECTION
MINIMUM .i-INCH OVERLAP ~ Acceptable

~ Acceptable

Unacceptable

GEOI'.'ET SEGJRED EVERY 5-FEET
-Plastic Ties

Unacceptable

UPPER SFWN GEOTEXTJLE SEAM VAcceptable _ Unacceptable

PANEL mSTA LLA TTON SKETCH
-See reverse side of this sheet.

PANEL INSTALLATION CONFORMS
TQ SUBMTTI'ED DESTGNLAYOUT V'A:cceptable

~ Nc ~u.J~.~~ u-~',)..:. L.0-,,(;~~ ~~~~-&., ~
~~~DAMAGEIREPATR INSPECTTON

_Unacceptable

~_::. £\\~ .." ~L~
'-"-'";)~~ ,

Ml~few UST QC Officer

QS..~<y=S CJ.-"'G~1-
QA nspector .J

REV 04/94
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GEOCOMPOSITE
FIELD INSPECTION FORM

INDUSTRI·PLEX SITE

PROPERTY W. H. P-,-, _

SHEET OF

LOCATION 5't~e 5kfZh.A

,WEATHER INSPECTION (WlJ."'JDY?) /'
If yes. were sand bags used? _v::.Yes _No

SlJBGRADE INSPECTION
HDPE SlJ13GRA.DE INSPECITD /.-\cceptable Unacceptable

:\IrATERrAL INSPECTION
VISUAL INSPECfION
·Comme::HS:

_~ Acceptable __ Unacce;JC:l.b!e

ROLL NUMBERS USED 2K02.00') 137 ,Z-KO -zgIOB7j 'Z.K 1/005'87

SEA,M INSPECTION
yHNIM1JM d.-INCH OVERLAP

GEONET SECT.JRED E\'ERY j-h:::.c T
-Plastic Ties

V Acceptable

V Acceptable

Unaccept:lble

Unacceptnble

UPPER SE\V1';' GEOTEXTTI...E SEo\M V Acceptable _ Unacceptable

PANEL INSTALLATION SKETCH
·See reverse side of this sheet.

PANEL lNSTALLATTON CON-'fORMS
TO SlTBl'vrrITED DESTGNLAYOm VAcceptable _Unaccept:lble

DAMAGEIREPAIR INSPECTION

~?~
CWM/RUST QC Officer

od:;fO--/
QA Inspector Date

REV 04/94



GEOCOMPOSITE
FIELD INSPECTION FORM
INDUSTRI~PLEX SITE

PANEL TNSTALLATTON SKETCH

REV 04/94

SHEET IOF ,
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GEOCOMPOSITE
FIELD INSPECTION FORM

INDUSTRI·PLEX SITE

PROPERTY ul II P
SHEET (OF /'

LOCATION ~e 'S1i"c7ZJ/

'(ilEA THER INSPECTION (\VlL"lTIY?)
If yes. were sand bags used? Yes

S"lTBGRADE INSPECTION
HDPES1JBGRADE INSPECTED /AC:::~p(::.ole

yfA TERrAL rNSPECTTO~
VISUAL INSPECTION _V .-\c:::~P(::l.:; ie
·Comme:lts:

ROLLNUY1BERS USEDZH01~09Br Zxo+o10B7
)

SEA1\{mSFECnON
y{lNIMUM ..i-INCH OVERL.-\P V.-\c:::eptabie

VAc:::eptabieGEONEY SEClJRED E"VERY~-fc.=. I
-Plastic Ties

tJPPER SE'WN GEOTEXTILE SEAM

PANEL INSTALLATION SKETCH
·See reverse side of this sheet.

PANEL INSTALLA nON COI'IFORMS
TO SUBrvmTED DESIGNlA YOUl ~c:::eptable
<1 5.U-. ~'L~~

DAMAGE/REPAIR INSPECTTON
63 t!'4./""',..t ~.~~ l-V'-1 '-'.$ ..-.c( c;.-.J SD~ ~s

~~.

CW UST QC Officer

~ Q ~OO<J-QAIIlSpector "" .

REV 04/94

~o

Un:lc:::~-:J(J.bie

Unac:::e~n:lble

Un:lc:::e;H:J.bie

Un:J.c::eptabie

_Unacceptable
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GEOCOMPOSITE
FIELD INSPECTION FORM

INDUSTRI-PLEX SITE

PROPERTY wsr Jiipc f/Je=

.....SHEET) OF,;2-

LOCATION e/f::$r 5/o?6

WEA THER INSPECTION (\VINDY?).
If yes, were sand bags used? _~ Yes No

SUBGRADE IN"SPECTTON
J;iQ'pE SUBGRA.DE IN.SPECTED

?\...L....[,\_ c......... .'C~.j \ ,
v'" .-\cceptable __ Unaccept,1ble

~{ATERrAL INSPECTION
VISUAL INSPECTION
-Comments:

__v Accept:lbie Unacceptable

ROLL NUMBERS USED 0231 021/05 I

SEAM INSPECTION
MINIMUM 4-INCH OVERLAP V Acceptable Unacceptable

GEONET SECURED EVERY 5-h:: ..::T
·Plastic Ties

V Acceptable Unacceptable

UPPER SEWN GEOTEXTILE SEAM ~ Acceptable Unacceptabie

PANEL INSTALLATION SKETCH
-See reverse side of this sheet.

PANEL INSTALLA nON COI'TFORMS
TO SUBTvITTTED DESIGN LAYOlrr ~ Acceptable _Unacceptable

DAMAGEIREPAIR INSPECTION
NONe:!

CWM/RUST QC Officer Date

09 (Ok{11_
Date

?L.,,1· (J,':' .:;.l~ QC.f Of r'f
.,..-REV 04/94
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ROUX ASSOCIATES, INC.

APPENDIX 1.4

Geogrid Inspection Summary

IPS119401 M06.100/APC



{;r;·.:·!~~;:«':-~':~~'?(,·'~~··"..
\". '.

~..:.:.. ' ;". ·~'"'".".r .";;.'.~:-:.-:ri:~~~~"'-~,:.-:-,;0., •.~".:~'':,T~··::.':''':·~+_.·-''c:;':-:'''_''"
.. . ~,." ~. . '.······"··~'!'~~i~;1~Ii;

:.'~' .~:~L.+:
GEOGRID

FIELD INSPECTION FORM
INDUSTRI·PLEX SITE

SHEET I OF /

PROPERTY ..;;..t=:.:..;., I/.:...:,~;? _ LOCATION t*- .$.,~ cv-f £"~f-

~.:r~

MATERL.;.L WSPECDQN
'lISUAL n-.-SPECTION
-Comments:

-L Acceptable __ Unacceptable

ROLL NmffiERS USED3l1/- ~,1~7/ 15' .. 38ilf--6'" &6,5'3, 5'5; 72, tJ3; &2/ 0', 7~ 7~61.,1~6/~ 7~~'
5"6, &2. .. 3875-II/OJ n..51 12.7/ IZ'/ 135',ll'}jIZt., 123;/1.,,/3// 133, J'3~ 1Z5

ORIENT.;'.TION
-Placed on slope along the

machine iirection
-.L Acceptable __ Unacceptable

SEAM INSPECTION
Adjacent ..."-;0 OVERLAP REQUlRED
Ends~VERLA.P 12lNCBES WITH
EDPE BAR ATLEAST20FEEr OF
SEP A.R.A.TIONBETWEEN JOlNTS IN
ADIACENTROllS.

-.X- Acceptable __ Unacceptable

GEOGRID SEOJRED EVERY ~FEET
-Plastic Ties

--.X- Acceptable __ Unacceptable

PANa INSTALLA ']JQN SKETCH
-See reverse side of. this sheet.

. .-Extend a distaIlce of 10' beycnd the crest. '-L Acceptable
"~·~···.8~ v.f~ ~~ AA ~~

.-: '.> -Anchored a! the crest before placing cover --L Acceptable
on the slope.

Unacceptable

Unacceptable

pANa INSTALLATION CONFORMS
TO ~ I'IED DESTGNLAzgtIT -..,-lL- Acceptable

r'O .J LiL;D~+ .sv....!s..... . ~/
DAMAGE/REPAIR INSPECTION

1?1ie ~

_____Unacceptable

Due
;;'!i1!r-;
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GEOGRID
FIELD INSPECTION FORM

INDUSTRI~PLEX SITE

SHEET r OF

LoeA TION EQ6 f 5 lODe.
(

PROPERTY U}e5+ H de. Ble.

MA TERIAL INSPECTION
VISUAL INSPECTION
·Comments:

-.L. Acceptable __ Unacceptable

ROLL NU1v1BERS USED ¥~ fJ5 tie '18 dt. :fa 21 S7 5'2; 5"3 '7 e 100 c. r a!:> L/3
7', J ,"""; -' I J 'I J 1,,;;11 t;..I::>/ T -'

ORIENTATION
-Placed on slope along the

machine direction
L-- Acceptable __ Unacceptable

SEAM INSPECTION
Adjacent -NO OVERLAP REQUIRED
Ends-OVERLAP 12 INCHES WITH
HDPE BAR. AT LEAST 20 FEET OF
SEPARATION BETWEEN JOINTS IN
ADJACENT ROLLS.

~ Acceptable __ Unacceptable

GEOGRID SECURED EVERY 6·FEET
-Plastic Ties

~ Acceptable __ Unacceptable

PANEL INSTALLATION SKETCH
-See reverse side of this sheet. ~
-Extend a distance of 10' beyond the crest. __ Acceptable

-Anchored at the crest before placing cover ~ Acceptable
on the slope.

Unacceptable

Unacceptable

PANEL INSTALLATION CONFORMS
TO SUB"MITrED DESIGN LAYOUT ~Acceptable __ Unacceptable

DAMAGE/REPAIR INSPECTION

~Z~WM/RUST QC Officer

~CL=:=~'<.
Q Inspector "0-
REV 09/94

~-tf(, -q!..
Date

~''7Jot!fY_
(~ ate



GEOGRID
FIELD INSPECTION FORM
INDUSTRI-PLEX SITE

PANEL TNSTALLATIQN SKETCH

SHEET OF

I
!
I
j

I

4

I

. J. - j

-

COIyUyfENTS 25 pov'"\.€-rs -9ro...,..., 10' o1c.ve. K-- cr~st of slore.. +c:,

+oe @ 5!ofe.. +oe. ~\o{ec+ioY'>.

REV 09/94



GEOGRID
FIELD INSPECTION FORM

INDUSTRI~PLEX SITE

PROPERTY JbLl:L,....le~J _
SHEET OF

LOCATION C5:;.s-!- s;i.pe
I

MATERIAL INSPECTION
VISUAL INSPECTION
-Comments:

__v Acceptable· U nacceptab Ie

ROLL NUMBERS USED If/j 1&5 /9'/: q~ 3&/ a.;7 YI'j' 50 ¥; if 7. Iff.
'-0::0,.. "" i!N15 f I '( I" I / I / /

t?ATctl1 #- I- 301 I j. 3t3'75
)

ORIENTATION
·Placed on slope along the

machine direction
V Acceptable __ Unacceptable

SEAM INSPECTION
Adjacent -NO OVERLAP REQUIRED
Ends-OVERLAP 12 INGIES WITH
HDPE BAR. AT LEAST 20 FEET OF
SEPARATION BETWEEN JOIN1S IN
ADJACENT ROLLS.

............Acceptable __ Unacceptable

GEOGRID SECURED EVERY 6-FEET
·Plastic Ties

~ Acceptable _._ Unacceptable

PANEL INSTALLATION SKETCH
-See reverse side of this sheet.
-Extend a distance of 10' beyond the crest. ~ Acceptable Unacceptable

-Anchored at the crest before placing cover ~ Acceptable
on the slope.

Unacceptable

PANEL INSTALLATION CONFORMS
TO SUBN1ITIED DESIGN LA YOUT ~cceptable , __ Unacceptable

DAMAGE/REP AIR INSPECTION

11!k~
CWM/RUST QC Officer

~(\~~
QA spector \/

REV 09/94

CJ L - 0'7-5 t,/
Date '

-.0 7
1
/ C l/J-L
Date





GEOGRID
FIELD INSPECTION FORM

INDUSTRI-PLEX SITE

PROPERTY W=.;..,;;'U;;;..l..I-'-'P.'--- _

SHEET I OF I

LOCATION '5'G'G ffc:-'TcY,t

MATERrAL INSPECTION
VISUAL INSPECfION
-Comments:

V Acceptable __ Unacceptable

ORIENTATION
-Placed on slope along the

machine direction
~AccePtable __ Unacceptable

SEAM INSPECTION
Adjacent -NO OVERLAP REQUIRED
Ends~OVERLAP 12 INCHES WITH
HDPE BAR. AT LEAST 20 FEET OF
SEPARATION BETWEEN JOINTS IN
ADJACENT ROllS.

~cceptable __ Unacceptable

GEOORID SECURED EVERY 6-FEET
-Plastic Ties

~ Acceptable __ Unacceptable

PANEL lNSTALLA TION SKETCH
-See reverse side of this sheet.
-Extend a distance of 10' beyond the crest. ~ Acceptable Unacceptable

-Anchored at the crest before placing cover ~ Acceptable
on the slope.

Unacceptable

PANEL INSTALLATION CONFORMS
TO SUB:MITTED DESIGN LAYOUI .-L'Acceptable __ Unacceptable

DAMAGEIREPAIR INSPECTION

~~
CWM/RUST QC Officer

CAb£(: th-L~
QA . Inspector Date

. REV 09/94





GEOGRID
FIELD INSPECTION FORM

INDUSTRI~PLEX SITE

SHEET OF

LOCATION~e ('04J#tf!}<jT-:5 l
-.5k€n::ct:

PROPERTY W"",,-,-, '--H ......., e..l..- _

-Placed on slope along the
machine direction

/ Acceptable __ Unacceptable

SEAM INSPECTION
Adjacent ·NO OVERLAP REQUIRED
Ends-OVERLAP 12 INCHES WITH
HOPE BAR. AT LEAST 20 FEET OF
SEPARATION BETWEEN JOINTS IN
ADJACENT ROu.s.

VAcceptable __ Unacceptable

GEOGRID SECURED EVERY 6·FEET
-Plastic Ties

~ Acceptable __ Unacceptable

PANEL INSTALLA nON SKETCH
-See reverse side of this sheet.
-Extend a distance of 10' beyond the crest.

N~Pc..._~ l<l.'J ,~>J-t-

/ Acceptable

V Acceptable

Unacceptable

-Anchored at the crest before placing cover
on the slope.

Unacceptable

PANEL INSTALLATION CONFORMS /'
TO SUBMITTED DESIGN LAYOUT _v_ A~cceptable __ Unacceptable

DAMAGEIREPAIR INSPECTION

~~ MlRUST QC Officer 'C

(]
QA ,Inspector

REV 09/94
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GEOGRID
FIELD INSPECTION FORM

INDUSTRI~PLEX SITE

c •• ~'. ~'~.

PROPERTY t!J..JL......f _
SHEET I OF /

LOCATION see 5AE7?:/I

MATERIAL INSPECTION
VISUAL INSPECTION
·Comments:

~cceptable

ROLL NUi\1BERS USED
~ P-ul\ ~.... .. "-t'f /; J b~~ ~'''- "'-<Vv

l'>br 13 1]'-I4( lie3 /,17/ /)1/
ORIENTATION I

·Placed on slope along the
machine direction f5 ~ . ..;il:,),-

/f..J0 1/37-

~AccePtable

SEAM INSPECTION
Adjacent ·NO OVERLAP REQUIRED
Ends~OVERLAP 12 INCHES WITH
HDPE BAR. AT LEAST 20 FEET OF
SEPARATION BETWEEN JOINTS IN
ADJACENT ROLLS.

~cceptable

GEOGRID SECURED EVERY 6-FEET
·Plastic Ties

~Acceptable

PANEL INSTALLA nON SKETCH
-See reverse side of this sheet.
-Extend a distance of 10' beyond the crest. ~Acceptab[e

-Anchored at the crest before placing cover ~ Acceptable
on the slope.

REV 09/94

__ Unacceptable

__ Unacceptable

Unacceptable

__ Unacceptable

Unacceptable

Unacceptable

__ Unacceptable
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GEOGRID
FIELD INSPECTION FORM

INDUSTRI·PLEX SITE

PROPERTY uJ"",,~,~H~'..l.-.le _

SHEET OF

LOCATION~ (04J#,E"/JT"5 f
~e-T97

MA TERrAL INSPECTION
VISUAL INSPEcrION # V--Acc~ptJ.bie __ Unacceptable
-Commems: 'TUe ENTiRE Sio PE C ()Vc...p~ W i'TH G6077.5X't.£B ,4,)...:,(:>

6GOCOtn?05ITE KeClUiRcl> oEO -GRIP"

CROLL NUMBERS USED 57 tCVJt?h k COyf'/ h/l1 &GOf7?)."Ti .. €'" r!/f,</& # ;"'~n. ,',
, i 70, ,;t' if~ 17~ "3'>,"5 i) ,1 "'r'i 8t1; 3t>. ~i..;:g5, jf.('~~i 175; ,7t.j '-(I, i"''f ,4& I 10; 17~ 11, /1:.0, ':5 3) '$(g 1/72.1 'fb,

(j, ~ !+ '> ""'1Jf'r<.J" loa G>·h,............,,,', ( ~«;',~kl h' I . I:' l"o:) T '-i 1- C<'-"<'--''''-'I:. \

ORIENTA TION
·Placed on slope along ,he V Acceptable Cnacceptabie

machine direction

SEAM IN"SPFCTION
...I..djacem -NO OVERL-\P REQulRED
Ends·OVERLAP 12 INCHES WITH
HOPE BAR. ATLE&'ST 20 h: ..::.TOF
SEPARA.TIONBETWEEN JOINTS IN
ADJACENT ROllS.

GECGRID SEOJRED EVERY 6-F.t::J:.1'
·Plastic Ties

PANEL INSTALLATION SKETCH
-See reverse side of this sheet.
-Extend a distance of 10' beyond the crest.

-Anchored at the crest before placing Cover
on the slope.

~cceptuble Unacceptable

~ Acceptable Unacceptable

N~p«---4l1L l~ c·c_--r _.\.>-..)";~",,,.rr-...~

/ Accepta-~i~ :; :_-~..- Unacceptable
, ' f . "

V--Acceptabl~ '., _,_,. unac~ePtable

" ,

.. ' :.: -~.,
I . ,-_- ,.PAA"EL INSTALLATION CONFORMS _' /" .' ,

TO SUB fv1ITTED DESIGN LA YOm- _v'_ ··.Aicceptable· .
. '- .'~'''' ' .......

DAMAGEIREP AIR mSPECTION

~s~61fi>.r" ..
.

~"'''''{\CILV ,
QA 'InspectOr

REV 09/94

_Unacceptable

, . .~,~......... ~..... ---.,.~"~-"'"
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GEOCOMPOSITE
FIELD INSPECTION FORM

INDUSTRI·PLEX SITE

PROPERTY LOCATION ~£-=----=..:....;...;"---.:...-.-_-

SHEET (OF /'

5/)'c7Llf

vVEA TItER mSPECTiON ('WINDY?)
If yes. were sand bags used? Yes

S1JBGRADE INSPECTION
HDPE SlJDGR.~DE INSPE:l.TED YAc::eptJ.o Ie CnJ.cc~;:HJ.ole

::VIATERL·\L TNSPECTIO~
VISUAL INSPECTION _V Ac::e;:HJ.oie
-Comme:l.ts:

ROLL ~MBERS USED zHO'f"00C) Br ?-)<,O+OloB7
}

SEAM INSPECTTON
:YUNIMUM .!.-!NCH OVERLAP V.:...c::eptable

VAcceptabie

Cnacce;Jtabie

GEONEr SECT...iRED EVERY 5+--T
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APPENDIX 1.5

Concrete Testing

ROUX ASSOCIATES, INC. IPS119401 M06.100/APC



ROUX ASSOCIATES, INC.

[Not Applicable To This Property]



ROUX ASSOCIATES, INC.

APPENDIX 1.6

HDPE Pipe Pressure Test Summary

IPS119401 M06.100/APC



"

VAULT PRESSURE TEST SUMMARY

Pipe Sections
Between Vaults 4-3 PSI 3-2 PSI 2-1 PSI 1-0 PSI Total Minutes Date

#1 to TOU BLD. 2 Hours, OK 2 hours 5/31/95
#2 - #1 2 4 7 15 28 5/31/95
#3 - #2 1.5 4 6.5 14 26 5/31/95
#4 - #3 but was to retested for gradient. <2 hours 5/31/95
#5 - #4 2 4.5 8 13 27.5 6112/95
#6 - #5 2.5 5 8,5 12.5 28.5 5/23/95
#7 - #6 2 5 8 13 28 5123/95
#8 - #7 2 hours, Ok 2 hours 5/23/95
#9 - #8 2.5 5 85 12 28 6/12/95

Date of Report 6/12/95

001 \proj«:I\953·6282\vauh. xbl Golder Associates

..13-6282

Page 1 of 1
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APPENDIX 1.7

East Central Hide Pile Amendment

IPS119401 M06.100/APC
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[Not Applicable To This Property]



APPENDIXJ

Created Wetland Cover System!
Final Vegetation Establishment and Soil Stabilization Plan

ROUX ASSOCIATES, INC. IPS119401 M06.100/APC
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APPENDIX J.1

Hydraulic Conductivity Testing Summary

IPS119401 M06.100/APC
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[Not Applicable To This Property]
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APPENDIX J.2

Coastal Environmental Services, Inc. As-built
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As-Built Description of Wetland Planting
Industri-Plex

Woburn, Massachusetts

1.0 INTRODUCTION

Coastal Environmental Services, Inc. (Coastal) managed the implementation of Section
02937, Wetland Mitigation of the Work Plan for the Remediation of the lndustri-Plex site. The
implementation of this task was performed jointly with OHM (formerly Rust Remedial Services,
Inc.). The scope of this project was based on Section 02937, Wetland Mitigation, prepared by
Normandeau Associates, Inc. The version of Section 02937 on which Coastal Environmental
Services, Inc. ba5ed its planting effort was developed during the pre-proposal meeting of March
1995. The revised scope developed at that time provided the exact numbers of each species
to be planted within each designated planting type (See Appendix I). This meeting also resulted
in a substantially reduced scope for the supplemental planting area and the incorporation of
goose control measures into the revegetation of Wetland 1C.

This report will discuss the steps taken to implement this wetland mitigation project. The
report will also describe modifications to the mitigation plan that occurred during the course of
this project. Table 1 provides the dates that the planting of each area began and the current
project status. fnformation relevant to this project are provided in the Appendices.

2.0 PLANT !vIATERIAl AND SEED

Based on the March 1995 reVISions to Section 02937, Coastal began making
arrangements with regional nurseries to provide 5,886 trees/shrubs and 11,000 herbaceous
plants. However, due to the relatively late timing for the order and the quantity of material
required, the nurseries had difficulty in obtaining all of the plant material specified. Following
the March meeting, Coastal requested minor modifications to the plant list so that the project
could commence immediately. Most of the changes were associated with the Drainway Banks
plant list (please see Letter in Appendix II). These changes increased the number of species that
would be utilized for the drainways and added species suitable for the drier po~ions of the
drainways. Coastal also requested changes to the Shallow Marsh-Seasonally Flooded (SM-SF)
plant list. The changes requested at that time focused on increasing the species diversity of the
Shallow Marsh-Seasonally Flooded wetland planting areas. A listing of the material initially
ordered is provided in Appendix Ifl. The plant materia! was obtained from the following
nurseries;

Bigelow Nurseries
P.O. Box 718
Northborough, Mf" 01532

Bestmann Green Systems
53 Mason Street
Salem, MA 01970

Pierson Nurseries, fnc.
24 Buzzell Road
Biddeford, ME 04005

1
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Table 1

Initial Plant Installation Oates

and Status of Each Mitigation Site

~'11l0~Kt)I:J@1'1Ir~~f!{!:~~tl§;~¥f'_lftl~tllli~\I:Q111_IIIIDII.'
New Boston St. Drainway 5/95 Complete

Atlantic Aven ue Drainway 11/95 Incomplete

Enhanced Wetland 9/95 Complete

Created Wetland 9/95 Complete

Revitalization Area (1q 9/95 Complete

3A Wetland Restoration 9/95 Complete

Supplemental Planting Area 5/1 7/95 Complete

Additional modifications to the mitigation plan were made over the course of the project.
These changes were typically necessitated by design modifications associated with site
remediation. These modifications and how they affected the planting effort at each mitigation
area as described in Section 3.0 (Plan Implementation). Due to design modifications to the
easternmost portion ofWetfand 1C Revitaljzation Area, a modified list of herbaceous vegetation
is provided in Appendix IV. Copies of the invoices indicating the type and quantity of the plant
material ordered from each nursery are provided in Appendix V.

3.0 PlAN IMPLEMENTAnON

Descriptions of the revegetation effort for each of the following mitigation areas will be
provided in this section: New Boston Street Drainway, Supplemental Planting Area, Created
Wetland, Wetland 1C Enhancement Area, Wetland 1C Revitalization Areas, Wetland 3A,
Aberjona Drainway and Atlantic Avenue Drainway. The installation of plant material was
performed immediately upon completion of topsoil placement in each of the mitigation areas.
Since planting was the final step in the remediation process, the planting schedule closely
reflected the completion dates of remedial activities in each of the mitigation areas. The first
areas to be planted were the New Boston Street Drainway and the supplemental planting area.
The planting of the Wetland 1C Enhancement Area, Wetland 1C Revitalization Areas, the
Aberjona Drainway, and the Created Wetland and Wetland 3A were initiated in September
1995.

2
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3.1 New Boston Stre€t Drainway

The planting of the New Boston Street Drainways was initiated on 12 May 1995. As of
6 June 1995, over eight hundred shrubs had been installed in the drainway planters. The shrubs
planted included the following: rugose rose (Rosa rugos.aJ, gray dogwood (Comus racemosa),
sweet pepperbush (C/ethra afnifolia), maple-leaved viburnum (Viburnum acerifo/ium), hazelnut
(Cory/us americana) and nannyberry (Viburnum lentago). The majority of the plants consisted
of pepperbush, rugose rose and gray dogrvood. The drainways were planted with a mix of all
of the species. In selected areas, however, the plantings favored certain species due to site
conditions. For example, pepperbush was planted more heavily in the wettest segments of the
drainway and rugose rose was preferentially planted in the drainway planters adjacent to Kaknes
Wood Products due to the greater potential for water stress in this area. Drier conditions are
anticipated in the area adjacent to Kaknes Wood Products due to the proximity of pavement and
the Jersey barriers.

An additional 50 plants, all pepperbush, remain to be planted in this area. These plants
were back..<)rdered and were delivered to the site on 22 fv\.ay 1995. In addition, a smafl segment
of the drainway south of Kaknes Wood Products was not planted during the initial planting
period since maintenance work required in this area was not completed, The area was planted
on 31 May 1995. The eastern part of this planter was planted in a single row and the plants
spaced four feet apart. This deviation from the specification was done as a result of the
placement of rip-rap along the adjacent portions to control erosion.

One slow release fertilizer tablet was placed in each planting hold throughout this
project. All of the plants were mulched with hemlock bark mulch upon completion of the
installation. On 19 May 1995 it was observed that two plants had been stolen from the New
Boston Street side of the drainway in front of Kaknes Wood Products. These plants, probably
roses, were replaced with gray dogwood later that same day. The planting holes left after the
plants were removed were photographed to document this act of vandalism (Appendix VI). No
further vandalism was observed. <

Subsequent to the completion of shrub installation and prior to mulching, those portions
of the planters in which the grass was disturbed during the planting effort were seeded and the
seed lightly raked into the soil. The areas were seeded with a mix containing winter rye, big
blue stem, red top, annual rye and indian grass.

On June 24, 1995 the 140-foot long planter adjacent to the northern edge of the Kaknes
Wood Products parking lot was planted with 39 shrubs. The shrubs were planted at five foot
intervals in !'No rows. The composition of the species installed differed from that of the other
drainway plantings due to the wetness of this area. The species planted were as follows: gray
dogwood, winterberry (flex verticiIlata), silky dOg'Nood (Comus amomum) and pussy willow
(Salix discolor).

Approximately 80 of the plants died during the summer of 1995 and were replaced the
following November.
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3.2 Supplemental Planting Area

The installation of woody plants in the supplemental planting area commenced on 17
May 1995. One hundred and forty six plants were installed in three locations to supplement
the existing vegetation. The approximate locations of the plantings are indicated on Figure 1.
The plants installed are listed in Table 2.

Prior to planting, the soil in each area was amended with either topsoil or peat moss to
improve soil conditions. Additional topsoil was placed in Area 1 and the southern end of Area
3, and worked into the surface of the existing soi!. Both of these areas were selected for this
treatment due to the near complete absence of vascular plants. In other similar, but less
accessible areas, peat moss was utilized as an amendment to improve the soils. Peat moss was
utilized in those areas in which access for heavy equipment was considered to result in
excessive and unnecessary damage to the existing vegetation.

Plants were installed in the areas of amended soils and in adjacent areas in which few
tree or shrub species existed. The composition of the species that were planted in each of the
three areas differed due to the unique environmental features of each location. The
southernmost area, Area 1, was the driest of the three areas and the northernmost area, Area 3,
the wettest (Figure 1). Since species such as red maple tend to be more produdive in moister
areas, they were planted only in Area 3. Species such as red oak (Quercus rubra), black cherry
(Prunus serotina) and quaking aspen (Populus tremuloides) were planted in the drier
environments of Areas 1 and 2.

Upon completion of the instalfation of woody plant materia!, the three areas were seeded
with a mix containing winter rye, big blue stem, red top, annual rye and indian grass. The seed
was lightly raked into the soil and the areas lightly mulched with hay. All of the woody plants
installed in the supplemental planting area are marked with pink survey flagging.
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Table 2

Plants installed in the Supplemental Planting area.

.:::::$p.~e:s'Nkm~~~conimoh.;.:.:sp;QieS' N~m~..'~S~itmtific::<·
i,:·.·'c':'.:"".', ,,'-··~-::~6tftY:;i:.:j:·~·..:::;··:ra;;·

White pine Pinus strobus 20

Red oak Quercus robra 20

Quaking aspen Populus tJemula 20

Bfackcherry Prunus cerotina . 25

Hazelnut Cory/us america.na 20
Gray dogwood Comus racemosa 21

Red maple Acer rubrum 20
Total 146

3.3 Wetland 1C, Enhanced Area

The planting of the created wetland began in late September 1995. Due to the extensive
area of open water associated with this mitigation site, a goose exclusion fence was constructed
prior to the installation of any herbaceous plant material. The details regarding the construction
of this fence are provided in Section 3.3.1.

The enhanced wetland was designed to possess the following planting zones: Deep
Marsh-Open Water (DM-DVV) , Shallow tv\arsh-Semipermanently Flooded (SM-SP) and Shrub
Swamp (55), Each of these planting zones was based primarily on elevation.

For example, the Shrub Swamp was to be planted between the 71 and 71.5 foot
contours. Due to the depth of water in the area designated as Deep Marsh-Dpen Water and the
need to exclude Canada geese, this zone was established along the periphery of the site. The
lower limit was established in areas where the water depth was approximately 18 inches deep.
Deeper water areas within the DM-GW planting zone was not planted since smaller plant
propagules tend to do poorly in deeper water, especially if it is turbid.

The major modification to this mitigation area was associated with the reduction in the
area of the Shrub Swamp planting zone. The area anticipated for planting was designed to be
approximately 10-'15 feet wide and covered approximately 0.22 acres. The post-remediation
grades were, however, steeper than designed and the planting area betvveen the 71 and 71.5
foot contours were relatively narrow, The reduced size of the planting area made it difficult to
find appropriate planting locations for all of the woody plant material. To further complicate the
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instaHation of woody plants in this area, the topsoil was not as thick as specified and the
underlying gravel layer was very firm. These soil conditions made the identification of suitable
planting locations and installation of woody plants in this area extremely difficult. The loss of
topsoil in this area appeared to be the result of wave action since most of the shallowest areas
of topsoil occurred at the edge of the inundated portion of this wetland.

In order to utilize the 355 shrubs [71 each of winterberryJ pussy willowJ highbush
blueberry - (Vaccinium corymbosum), silky dogwood and arrowwood - (Viburnum dentatum)]
designated for planting in the Created Wetland, the shrub swamp area was, upon the approval
of Normandeau Associates, extended around the entire area, onto the' peninsula in the
northeastern portion of the area and along the ponds shoreline to the southernmost section of
the Wetland 1C, Revitalization Area. Even with the expansion of the shrub swamp planting
area, nearly half of the 355 shrubs designated for this area could not be planted.

The Shallow Marsh-Semipermanently Flooded was establis·hed from the water's edge to
a depth of approximately 1 foot. The pickerelweed (Pontederia cordata) was planted in the
deeper end of this planting zone, 8-12 inches deep. The smartvveed (Polygonum spJ was
planted in the shallow water of this planting zone, 0-4 inches deep. The remaining plants were
planted in the middle portion of this planting zone in water depths of 4 to 18 inches.

The Deep Marsh Open Water planting zone occurred in water 12 to, approximately, 18
inches deep. All of the plants except for soft-stemmed bulrush (Scirpus validus) were primarily
planted in the deeper end of the planting zone.

Subsequent to completion of planting, the shoreline was seeded by hand with the
wetland seed mix and the area lightly raked to incorporate the seed into the soil.

3.3.1 Goose Control

In order to protect recently planted aquatic vegetation in those areas designated as Deep
Marsh-Dpen Water goose exclusion measures were implemented. The measures taken involved
the installation of a goose exclusion fence along the limit of the planting"area at a water depth
of approximately two feet. The goose control fence utilized was G-Grid. G-Grid is a black
polypropylene netting.

The fence was attached to wooden sUlVey stakes placed at 10-15 foot intervals. The
stakes were carefully driven into the backfill material to avoid puncturing the underlying
geotextile liner. During the installation of the fence, some of the stakes were difficult to anchor
firmly into the cap material due to the firmness of the gravel layer and variability in the depth
of the topsoil layer. The fence was attached to the stakes so that approximately six inches of
fence was underNater. In addition, a grid of sUlVey stakes on a 10-20 foot grid was established
on the landward side of this fence. A double row of twine was tied betvveen the stakes to
further deter access to the planting area by geese. Colored survey flagging was tied to the twine
to dearly identify the barrier.
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3.4 Wetland 1C, Revitalization Area

The planting of Wetland 1 C, Revitalization Area, was performed concurrently with that
of Wetland 1C, Enhanced Area. The presence of surface water over most of the northernmost
of the two revital ization areas and portions of the other areas dictated the need for goose control
measures as described in Section 3.3.1.

The two areas comprising the Wetland 1C, Revitalization Area were designed to have
three planting zones, including Wet Meadow (\rVM), Deep Marsh-open Water (DM..Q'N) and
Shallow Marsh-Semipermanently Flooded (SM-SP). Each of these planting zones were based on
contour elevations.

Elevational changes that resulted from design modifications required during the
remediation of the southern revitalization area dictated the neeq to alter the planting design.
The modified wetland planting design was based on the final elevation of the area and resulted
in most of the area being Wet Meadow and Shallow Marsh-Semipermanentfy Flooded. Due to
the elevational changes, the area of Deep Marsh-open Water was substantially reduced. The
modifications primarily affected the habitat created and therefore the type of herbaceous plant
material that would be best suited for this area. Coastal revised the orders to the pertinent
nurseries (Appendix IV) to replace the Deep Marsh-Open Water plants with those specified for
Shallow Marsh-Semipermanently Flooded planting zones. In addition, since much of the area
was only covered with a few inches of water, plants specified for the Shallow Marsh-SeasonallY
Flooded planting zones were also ordered.

The areas of Shallow Marsh-Semipermanently Flooded Wetland were planted with a[l the
species specified. Small areas of deeper water, greater than 12 inches deep, were planted with
spatterdock (Nuphar !uteum), water !i!y (Nymphaea odorata) and pondweed (Potamogeton
natans). The shallow water areas (less than two inches deep) and low areas bordering shallow
water were planted with fringed sedge (Carex crinita), soft rush (juncus effusus), tussock sedge
(Carex strieta), woolgrass (5cirpu5 o;perinus), rice cutgrass (Leersia oryzoides) and fowl grass
(Clyceria striata). The Wet Meadow plantings were supplemented by shrubs such as pussy
willow, silky dogwood and highbush blueberry,

Subsequent to the completion of planting the shoreline was seeded with the wetland seed
mix by hand and the area lightly raked to incorporate the seed into the soil.

3.5 Created Wetland

The Created Wetland was designed to possess four planting zones, including Upland
Buffer (US), Successional Forested Wetland (SF), Shrub Swamp and Shallow Marsh-
Semipermanently Flooded. The modifications to the post-remediation elevation and the depth
of water substantially affeded the planting design of this area. The initial design specified that
the Shrub Swamp and Successional Forested Wetland planting zones would cover approximately
two acres. Although modifications to the topography of the created wetland sef\led to reduce
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the planting area of the Upland Buffer, the presence of standing water at an elevation of
approximately 68 feet substantially reduced the planting area designated as Shrub Swamp.

The pfanting of this area was initiated in September 1995. Prior to initiation of planting,
several fingers of dry land were created as planting locations for the woody plant material.
Although this provided suitable planting area for shrubs, the area was still insufficient to meet
the requirements of the specification. Due to the lack of suitable planting locations, a substantial
number of the 940 shrubs specified to be planted in the Shrub Swamp planting zone could not
be instaHed. In order to utilize the excess plant material, shrubs were planted at a higher density
than the six foot spacing specified.

The Upland Buffer planting zone and the "Successional Forested Wetland planting zone
were also smaller than specified. The woody plants specified for those planting zones were
planted at a higher density than specified.

Most of the plants specified for the shalfow marsh planting were planted in the area of
deeper water located in the western central portion of this mitigation area. Other plants were
planted in the coves along the peninsulas of Shrub Swamp and Successional Forested Wetland.
tn addition, a patch of cattail was planted down gradient of the outfall in the northern portion of
the site.

Since only a relatively small area of Shallow Marsh-Semipermanently Flooded was
specified" to be created in the Created Wetland, no plan for a goose exclusion fence was
provided. The extensive area of inundation may, however, make the establishment of
herbaceous vegetation in this area difficult. Evidence of goose herbivory was identified during
the planting effort.

Subsequent to the completion of woody plant installation, the entire area above water
was seeded with the wetland seed mix and the seed lightly raked into the soil. No seeding was
possible below the 68 foot contour in this area due to the presence of standing water.

3.6 Aberjona River Drainway

The drainway planting of the Aberjona River was initiated in late September 1995. This
area was situated to the east of the easternmost portion of the Wetland 1C, Revitalization Area.
Most of the drainway was relatively high above the river and appeared to be relatively dry. Due
to the apparent dryness of this drainway, most of it was planted with rugose rose. The portions
of the drainway adjacent to Wetland 1C were planted with a mix of all the species specified.
Species planted in this primarily included: rugose rose, pepperbush, and gray dogwood.
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3.7 Wetland 3A

The planting of Wetland 3A was initiated shortly after completion of topsoil placement
in late September 1995. The specified planting zones included Shrub-Swamp, Successional
Forested Wetland, Upland Buffer and Shallow Marsh-Seasonally Flooded. Table 3 indicates the
woody plant material that was initially planted in this wetland.

Due to construction-related difficulties, all of the plant material could not be installed at
one time and several hundred plants were left stockpiled on this site for planting at a later date.
Subsequent to the initial planting effort, additional construction activities along the water line
occurred in Wetland 3A. These activities resulted in a number of the plants previously installed
being lost and, therefore, requiring replacement. The exact number of plants lost was not
determined. To replace these plants, the plants remaining after the completion of Wetland 1C
Revitalization Areas, and the Created Wetland were utilized. The replacement plants included
silky dogwood, arrowwood, pussy willow, highbush blueberry and winterberry. These plants
were installed primarily in the Shrub Swamp and Successional Forested Wetland portion of this
site. Replacement upland plantings also utilized plants left over from the p[antrng of the created
wetland and as the drainways. These species included gray dogvvood, hazelnut, pepperbush and
red maple. Due to the number of plants remaining after the completion of planting the other
mitigation areas, additional plants were installed in adjacent areas disturbed during site
construdion, but outside of the original planting area. The exact number of additional woody
plants installed in this area is unknown.

The Shallow Marsh-Seasonally Flooded portion of Wetland 3A was situated mostly in the
southern portion of the site. The balance of this planting area was located along the eastern
edge of the site. Due to the depth of the water throughout most of the southern end of this site,
the herbaceous plants specified for installation in this area could not be planted due to the lack
of appropriate habitat. Therefore, most of the plants were installed in shallow water areas of the
pond and along the shoreline. Herbaceous vegetation was planted along the entire eastern edge
of this site.

Subsequent to completion of the planting, the entire area was seeded by hand and the
entire area lightly raked.

3.8 Created Wetland Berm

The plant material for this area was ordered in May 1995 and included a total of 720
shrubs. In August 1995, Coastal was informed that this area was removed from the scope of the
projed. Subsequently, the order for the plant material designated for th is area was canceled.
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Table 3

Woody Plant Material Initially InstaHed in Wetland 3A

~~~\.:i[$~-~~'·;N~'~~·~.-~~'irtrr;6·ffi;i~t-i:~·_i':-l$$~~:-·~~ril~~F:·!§~i~b:tfff:~;·:.:;:_.J-;!'r~i~::i

I Shrub Swamp I
Silky dogwood Comus ammomum 65

Winterberry lIex vertici/lata 65

Highbush blueberry Vaccinium corymbosum 65
Arrowwood Viburnum recognitum 65
Pussy wHlow Salix disc%r 65

J Successional Forested Wetland I
Red maple Acer rub rum 30
Green ash Fraxinus pennsy/vanica 15
Common elder Sambucus canadensis 10
Highbush blueberry Vaccinium corymbosum 10
Silky dogwood Comus amomum 10 .
Cinnamon fern Osmunda cinamomea 100

I Upland Buffer I
White pine Pinus strobus 5

Trembling aspen Populus tremu 10ides 5

Hazelnut Cory/us americana 4

Gray dogwood Comus racemosa 5

Red maple Acer rubrum 5

Red oak Quercus rubra 60
Black cherry Prunus serotina 45
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3.9 Atlantic Avenue Drainway

The planting of the Atlantic Avenue Drainway was performed in November 1995. At that
time, onry the segment adjacent to the ISRT parking lot was completed. The installation of
plants to the south of Atlantic Avenue was postponed since the area would not be completed
until December and planting at that time was considered inappropriate. It was anticipated that
this area would be planted in the Spring of 1996. The plants to be installed in this area were
placed in single spedes groups in the stockyard and heavify mulched for winter protection.

In September 1995, the scope of the planting effort for the Atlantic Avenue Drainway was
reduced. The elimination of 300 feet of drainway from the planting scope resulted in a 240
plant reduction in the plant material required for this area. The nursery was notified of this
change and the order was reduced accordingly.

4.0 COMMENTS AND RECOMMENDATIONS

During the course of this planting project, Coastal has identified several issues that may
affect the attainment of a level of vegetative cover in which the regulatory agencies would
consider the Industri-Plex Mitigation effort successful. These issues are related to the
survivorship of shrubs and trees and the establishment of herbaceous vegetation.

The shrubs and trees installed in the various mitigation sites will be subject to a variety
of perturbations which can result in a high level of mortality. For example, the condition and
subsequent survivorship of shrubs planted along the New Boston Street Drainway indicated
evidence of damage from power weed trimming devices. In addition, the proximity of the
planter to paved parking/work areas at the Kaknes Wood Products and Geme! International
facilitates damage to the plants at these locations. The plants in these areas have been driven
over by tractor trailers and, during the snowstorm of late November 1995, Coastal observed
snow being pushed from the parking lot into the drainway planter. Activities such as these may
significantly increase mortality of the shrubs in these areas.

Due to the presence of standing water throughout a large portion of the Created
Wetland, virtually no vegetation was planted in 1995. In order to attain a relatively high level
of vegetative cover in the inundated portions of this wetland, additional plantings will likely be
required. Plants such as those specified for the Shallow Marsh-Semipermanently Flooded
planting zone would be suitable for this area. Without the planting of additional vegetation, the
natural colonization of this area could take many years. If this area is planted, goose exclusion
methods should be utilized.

The establishment of woody plants along the shoreline of the Created Wetland and
Wetland 1 C may, at least in selected locations, be difficult due to shoreline instability. Unstable
shorelines in the Created Wetland and the Wetland 1C mitigations areas appeared to be the
result of wave action. Th is problem will affect the establishment of both herbaceous and woody
vegetation. The loss of topsoil due to erosion wil! make the establishment of woody plants
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especially difficuit since they require more soil than herbaceous plants. This problem wililikety
be exacerbated in the Created Wetland since it may be subject to periodic flooding dUring storm
events. In addition, the fingers of soil placed in the Created Wetland last fall appeared
especially subject to bank instability. Erosion control measures may be required in these areas
if the problem persists.

The goose fence was designed to provide temporal)' protection for recently planted
herbaceous vegetation. Typically, the fence is only required for one or two growing seasons so
that the plants can be firmly established. Once the plants have developed a strong root system
they are substantially more difficult to pullout. During the one -two year period in which the
fence remains in place periodic maintenance of the fence should be performed.
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Table r-'

'.: :~:;>::.'

SPECIES TO BE PLANTED WITI[IN EACH OF TIlE WETLAND AREAS. AN ASTERISK (*)
INDICATES TIlE SPECIES WAS OBSERVED WITIflN THE ONSITE OR ADJACENT WETLANDS

f!\OI<{..

S8g1tt~ri4 lotlrolla/ArrowheadN

SPf;QIES

DEEP HARSII - OPEN YATER~ . WATER DEPTI£ 1-3 FEET
~TIQHALVALUE~ PLANTING

PROPOSED SIZE/TYP& liEEQIEICATIQU;
(~:-~".5~)I'~t,-Y/.M,'",'1

PotamogBton spp./Pondweeds AWF, 1'ffiT,All "* I Weighted tuber -<ODO

Huphor v8riog8tulU/Spattardock WF,A Weighted tuber ;toe 0 A

AHywphoOd odoroco/Water lily" WF,A * I Weighted tuber ;woo

Scirpus vsl1dus/Softstem bulrush WQ/FW,1'ffiT,WF,SS Tuber J~5 B

Typha latlfol1o/Droad-fcavad cnttnil"
SHAI,LOI{ HARSH - SEHIPERMANEIITLY FLOODED TO INTERHITTENTLY EXPOSED

WF,WQ/B/,SS,NRT,ADJwe
/":3 ovua

Tuber \rt~f JfD"4 ') 117 D

Sclrpus valJdus!Saftstsrn bulrush WQ/FW,NIlTIIIF,SS Tuber 11'7 11

AWF,AB,A
WFPolygonum spp./SmartW6ed~ ~

Poncedaria cordocs/Pickerel wond"

Tuber

Roots
/040

A,An
I JOlt Q

I {OYoTubor

A

A

't II Spar-conium tlurycsrpum/Gitlnt burrt~{\d

~iI(ALLO\{ HARsYr:.. SEASONALLY FLOODED

WF,WQ/FH,SS,AD Tuber /1'7 ]

w. tiand s .od -;rrV.\i~h:i¥lilo"~~'i~.:
(C?i.iI!cUZeff~~\ S.«,~rp~ t1tro .{r~us; '\

~lyb~r~ co~dBnsl~) \

WFJNRTJ~Q/FWJSSJWC Seed mix

·0,;/ ~

C

Iris verslcolor/Dlue flag iris

-~
CarUK lurlds, C. stricto, C. crinito/sodgesM

NRT,A
WF, SS,we

Bulb
2" potted pltmts

tdO' D

·Llgo A

r'" WET BEAnO\! H SA'n.Jfu\TED o'~ 0lW4

Wetland· soed ;:;r-~1!'5!:i~Chl'da- 'crusgo'1/..f,
,JU~~Sh.( ..ffUUS ,&~CO~~ adhfd8nsi~

• ..... 11 . 'f!htN,n'rJ.s_"0!un nnCD{1 ,j

ss J we I \YF I WQ/FW Sucd mix c

<II r
Spiros latifolla/moBdowswoat WCIA' .Container grown -toG [2. E

>0 \ • }I.L "'--I Su'u"" ('ft((""V~ ~"rl'<!S 111f')V"rv1S JunttJ1·1. t.r"ucj1.'\ ,- -1-- --1 --- J )~. ~ )
(:1'lfJ"G r""",""','r. Gl.ju....;"". ""ih,,;llLL

we) WF, SS 2" fotftJ plo.."dt A
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Tabla 02937-1 (continued)
d "

PLANTING
liPE;CIEf2 FUHCrfQtlAL YALUE1 PROPOSED SIZE1TYr& SPEClfICAIlQ;

simon SWAHP.- SEASONALLY FLOODED TO SATURATED f(l;;lo ,)·Lf QW4

Cornus nmomum/Silky dorrwoodw WQ/FW)NRT,A)WC,WF Container grown, 2-3 ft. 3z'i F

Ilex verticill~t~/Winterberry· WQ/FW,NRT,A,WF Container grown. 2-3 ft. 3ZL[ FJIiF
Vncc.fnJum corymbosumillighbush blueberry" A,WF Container grown. 2-3 ft. 32.1{ F'

,.- .

Viburnum recognJtum/Northern arrowwDodw WQ/N,NRTJWf)WG Container grown. 2-3 ft. Yll{ J'

Salix sp./Wil1oww \W,WF Container grown, 2-3 ft. 3 z.t{ 'F

Wotland soed mix~(Ecli:ih-Ch'1~~~~ WF, NRT, 55, \W, WQ/FW Seed mix G

%~~:~na~s~ ~ ~ nt o~ ~
.

iJ[rCl~ ff s-us, ....L( 1IiSUCCESSIONAL FOIlESTED WETLAND - SATIIRATED " (1 0,5 ~

~cBr rubrum/Rod mopleN . we, lIT ,A Balled, DurlappBd 4~6 ft. 38 J{ I>,
/{Acer rubrum/Red maple seedlings" \~C, WF,A Dare root, 18-24 in. 3$ H

Praxlnus pennsylvonJcl1/Green osh" \IT, we, A Dare root, 18-24 in. 35 H 15
Sambucus canadensis/Common elderw WC,\fi\A Container growut 2-3 ft. .'{5 I W

Vacciniu!11corymbosum/Ilighbush bl\1oberrYw we, \fF 'Container grown, 2-3 ft. :<5 I I:;,'

Cornus nmomumjSi1ky dogwoodN WC,WF Container grown, 2-3 ft. ;:.15 r U?

Vet land soed mix~(O~~~~~~~ ss, \iF, NRT Seed mix ' .. G..
%t~r'1a ~ad~~.is J ~{"p S /1 0 ra J . /3
J ~l'ip .v ~ffu IVS) . ' ..
Osmunda c1nnl1roomoa!Cinnnmon fornw A,SS Container grown (qt. siza)' ;<50 D.

. j
r
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Tnble 02937-1 (continued)

.'.

..
PLAHTnio

firEGlES LUHQllQl1AL-iALL~ rROfQSlill-BIZE/TYPE liPEGIFIr.AT
uPLAND DUFFER:! 7/, 0 /' st 1tC-1.t4

I

\,0Acar rubnlmlRed maple seedlings" WC, \fF,A (~ Dare root, 18~2/+ in. tto J[ ;

Pinus strobus/White pine WC,WF Bare root, 1-2 ft.
\....0

'10 Jl .
QUBrcus rubra/Rod oekw4 _.

WC,WF Dare root, 1-2 it. ~(lIS H

Populus trtJlt1lJlll/TrcmblingIlsponll HO, \IF Dare root, 1-2 ft. \\00 'fo H
,

Prunu~ stJrotintt/DltIck cherryN4 ~ WC,\lF,A Bare root, 1-2 ft. 1v
1(5 )[ 1

Cornus raaolt1osa/Gray dogwood .l. UG,WF' Container grown, 2-3 ft 'to (,0 I

Corylus sp. /lTaz1enut \lC,WF' Container grown, 2-3 ft. 1.(0 GO I),

Upland BBOd mix SS,WF Seed mix
Su. $4l1~' 0;

Q-

. DRAINWAY DANKS! ;l'l;:IO plAMt. (t'Llf. 0'100 {,'nlL.. f{tJ )( /.;:;5 f{tJ/r~

~~Y'©r~ £1~'Wl(l' WG,WF,SS,AD Container grown, 2-3 ft. 'fo '7 Jm.r:s- ruga:; (it Ptrck-l-e ~-Ald~

Cornus omomum/Silky dogwood" \{C, \fF, SS, An Container grown, 2-3 ft. Cfo '7 J
CtC-t~"·i'ol,·"fY\ tfc,'!;f11 ~lJ"vld v.hut"~ WC,WF,SS,AlJ Container grown. 2~3 ft. 'lO~7 J~ V.iburnulI1 p~aof1n,Jt;ull/t 'tnITn---tlrr-oW1-/oou-

/'
CREATED WETLAHD mmH ( \,'" O,g IlC>\l.q

CornuS' rnC8t110sa/Gray donuood we. \fF Container I.;rown,2-3 ft., (~O K
I

Cory.1l1S sp. /Htlzlenut WC,WF Container gt'Olm. 2~3 ft •.. Iso K

Rosa rugosajRurro9li rose!> WC,lfF, A Container grown, 2M3 ft. • oll'" If,0 K,,,- V.fburnulI1 ncar.ffol i!!m/Haple-loavod viburnum WC,W"F Container grown, 2-3 ft. I~o K

Uplo.\-\J ~tA.:\ \'r\ i t- SS) Wf $uJ Mi""
. IS~-- t ... _. ---"btX":::.:££Lm--~L... -

u.\'fl

e.t.~
",.4-

.'

,- - 71-d
\ .

,I) rJ or.lv.; .



Table 02937-1 (continued)

t' ,

, ..
PIJJITH1G

SPECIES fUNCTIONAL YALUE1 " PROPOSED SI~ELIYEE li£L.QITlQA'[

UPLAND BUFFER! I. /. R. I1.C-UA '.

---Acer rubrum{Red mapla seedlings" We,WF,A ( Bare root, 18M24 in. 'to H

Pinus strobus/W11ite pine We,WF Bare root, 1-2 ft. 1° H

Quercus rubra/Red onk"4 WC1WF Bara root, 1M2 ft. 115 H

Populus tramula/Trembling aspen" we, \ofF Dare root, 1-2 ft. '10 H

Prunu;' sarotino/Dlack cherr)'W4 WC,WF,A "- Bare root, 1-2 ft. '15 }{

Cornus racemosa/Grny do'gWood WG1WF Container grown, 2-3 ft (,0 I

Corylus sp./Hazlonut WC,WF Container grown, 2-3 ft. ~O I

Upland seed mix SS,WF' Seed mix
!u. S.11.~ 0 ,q.

DRAINWAY DANKS, , ';7;1.0 J'~ (&>t. 3'100 /:»IdA.f"ul ~ /.;15.fwlrJ
I~ ~flln'-"-'H;'''.LiY ~"::L.

mJ'" J ... pu-ckl-e *6 ~ WC,'rff1SS,AD Container grown, 2-3 ft. 90 '7 J

Cor-nus lltl1oll1um/Silkydogwood'" WC,WF'ISS,AD Container grown, 2-3 ft. 90 "'1 J
",-c.Lo·/'oI.'vrYI /~ -1.H.vld v. bv"~l WG,WF,SS,AD Container grown, 2-3 ft. 101 JV"£burnutrJ l'--80Gcn-lt::.us/ 01. e.tn-arro~ood!!..,.,

CREATED W"ETL.l\ND DElli! ( \,.", . ~;~i.' 0.8 4VJa-
Cornus rac8~osa/Gray dorrwood WC,W"F Container grown, 2-3 ft~ (SO X

!
Corylus sp./Hl1z1enut WC,WF' Container grown, 2-3 ft •.. /fro X

Rosa rugosa/Rugose. rosQ5 WC,WF,A Container grown, 2-3 ft. t.'. 160 X

V.iburnum llcer.ifol.ium/Hll.ple-loll.vod viburnum WG,WF Container grown, 2-3 ft. I'6D K
~ U f lo.,,\A S-v.3 .

SS) Wf /Su ~~f (ml1.. SuJ Mi~...~-- ~L... - - --
(j.,\'fJ

~~"..~
,)

I"

\. ",



·~
}:::::-: r-----;

'I ....... l~ ~ .. 1 .,,'" '. "'8lII;
IlQ

lSPEGIES nmCTIONhI. VALUE
\ole
\if

WQ/FW
tffiT

A
5S
An

- Provides cover for wildlife species
High. uildlifs food value (waterfowl, aongbirds,and/or l'9!llMltlb)

- Offers frictional resistance and enhances water quality protection and floodwater storage
Effective in uptake and transformation of nutrients
Visually attractive flowers, fruit or foliage
lias shoreline or sediment stabilization valua
Provides shade or ~over for aquatic biota

~PLAHTING SPECIFICATIONS
;('11>0 f~/I.W...A - lUx of spnc1as· /cluster; planted on 3-foat centers I 15 propdgulssj12-foot dbmetar cluster,

160 clusters/acre •
10(b~~~B - Single spacies/clusterj planted on 3-foot centersl 30 propagulas/12x24 foot alusterl

J clusters/acre
~ C - ~~31lbs. seed/acre (is Ibs. £chdnQcJ~~~tdlll, 2~a. mix-uf ot~p~~~

5C<')/"~ D - Propagules planted irregularly throughout habitat; minimum spacing of 4 feet) 500 p1tl.nts/acrn
~/~lj~ E - Single species/cluster; planted on 6-toot centers; 6 plants/12-foot diameter cluster;

10 c1usters/qcre
('7r~ F - Mix of spocie5~/c.luster; planted on 6-foot centarsi 15 planb/2S-foot di/lllloter cluster,~ '.5

J
clUsj'7rs/acre; planted all 6 to 16 in. high soil hummocks

G -~~b~~~J7-acnri=t-5-1D~h:inaeJ-"JI---Cnl&g&lJ.J-r-{&-lbs. mix of oth~~a'Pecies) "",,- ~
~;l~e-u- 11 - tUx of specles~/clusterj planted on lO-foot centersj 15 plants/40-foot diBJIl9:tar c.luster,

15 clusters/ncre .
5"~~ I - Plants spaced irregularly throughout habitatj roinimulll spacing of 15 fOetj 50 plants/acu

J - Hix of specles·/rowl planted on 5-foo~en~ers in 2 staggered rows along drainwaysj 1 row
1 foot frotn edge of bank; another row 3-1feet from. ;vge~f be

4 l rrt UIM $" L'"K - Mix of species /ror.q planted on 5 to 10" oat center J\in . stagge.red rows 5 fe.at apart '/
along the southern and ~e5tatn berm s lopes and in: ona ro~ along: toe top of the berm.~

lIT - Both male Dnd female plants must be planted

4Include in llllx only those species listed within a habitat.

!UPi~ Dt~R - Planting specifications are for unve.getated arOllS only, not including the croatad wetland b6~m.
For areas to receive Bupplemental plantings only (i.e.., areas that currently have ~50 percent total vegetation cover),
plant enough soed and nursery stock to achieve 75 percent cover.

"Quercus rubra and Pnmus seroc:ln8 1-1111 be plllnted along Watland 3A only, oat within the creat:lld watland buffer,
dua to long tap roots. I

5RoS8 rtl/losa is considered a naturalized plantt not native to New England, but Widely planted and adapted to this
climate •. It 15 ll.n ldnal c.hol.ce for pllU1tin~ along tha wetland barn as it provides Ii thorny but visually attractive
screen for: the crol1ted wetland while discouraging liurnl1n intrusion.
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e'.', • • 'I

via Telecopier

24 March 1995

Ms. Lee E. Carbonneau
Normandeau Associates, Inc.
25 Nashua Road
Bedford, NH 03110-5500

Re: Request to Alter Planting Plan
Industri-Plex
Woburn, MA

Dear Ms. Carbonneau:

In order to obtain the plant material required to initiate the revegetation phase of
the Industri·Plex remediation project this spring minor changes to the current plant list are
requested. Mas! of the changes requested are associated with the Orainway Bank plant
list. Due to the number of plants specified to be installed in these areas, Coastal
anticipates difficulty in obtaining the required quantity of plant material. To avoid this
problem, increasing the number of plant species for planting along the drainways from
three to seven would be beneficial. As per our 23 March 1995 discussion, the fofJowing
plants are proposed to be added to the drainway plant list;

Viburnum Jentago
Rosa virginiana
Rosa rugosa
C/ethra a/nifo/ia

Nannyberry
Pasture rose
Rugose rose
Sweet pepperbush

All plants added to the list will be 2-3 feet high, container grown material.

An increase in the number of herbaceous species, proposed for shallow marsh-
seasonally flooded mitigation areas is also proposed. The addition of more species will
serve to improve the overall habitat value and provide for greater long term stability of this
wetland. Species suggested to be added include the following:

Scirpus cyperinus
Scirpus atrovirens
Glyceria striata

Wool grass Glyceria canadensis
Green bulrush Juncus effusus
Fowl manna grass Leersia oryzoides

American manna grass
Soft rush
Rice cutgrass

2 RESEARCH WAY, PRINCETON, NJ OS5£la .. TEL [6091 987-0966 • FAX (609) 987-2443
WITH OFFICES IN BALT1MOI:lE. MO AND ST. PETEI:lSSUI:lG. FL



The addition of these species to the list will also help to offset previously made
changes to the wetland seed mix by replacing these species in which seedwas eliminated
with established plants. All of the species selected are indigenous to northeastern
Massachusetts.

,,
i: If you have any questions or comments regarding this'request, do not hesitate to

calf me at our Princeton office.

Sincerely,

/lU~d-
Mark Gallagher
Senior Scientist

cc: Kelly Fagan {Rust)
Jeff Orchard (Normandeau)
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N. Arrowwood

Acer rubrum Red maple

38Acer rubrum Red maple

349Comus amomum Silky dogwood

260Comus racemosa Gray dogwood

260Corylus americana Hazelnut:

38Fraxinus pennsvlvanica Green ash

324Ilex verticillata VVinterberry

110Pinus strobus White pine

110Populus tremula Trembling aspen

18~24U/C

4-6'/88

2-3"C

2-3'/C

2-3'/C

2-3'/C

1-2' IC pr
SR

1-2'/C

20

20

20

20

20

128

38

349

240

240

34
324

90

90

143

Prunus serotina Black cherry 70,'.
t

'-2'C 25 45

Quercus rubra Red oak '-2'/CIBR 20 60 65
Rugose roselPasture rose 180Rosa rugosa or R. Virginiana lao

Salix discolor Pussy willow

25Sambucus canadensisr
t

Elderberry

12Spirea lanfolia Meadowsweet

349Vaccinium corymbosum Highbush blueberry

180Viburnum acerifolium Maple-leaved viburnum

324Viburnum recognitum

2-3'/C
2-3' IC

c
2-3'/C

2-3'/C

2-3'/C

12

324
25

346

130

324

. .... ",', .
..'",."..... . ., , .

'-
Viburnum Jentago Nannyberry

Rosa virginiana Pasture rosa

Rosa rugosa Rugosa rose

Clethra alnifolia Sweet pepperbush

Corn us racemosa Gray dogwood

Corylus americana Hazelnut

Viburnum acerifolium Maple-leaved viburnum

324

2-3'/C

2-3' IC

2-3'/C

2-3'/C

A

A

A

A

A

A

A

A - A relatively equal mix of each species is requested. The total number of plants required is 2.720. Of this total, 1,184
are needed by the end of April and the balance in the fall of 1995.
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Nuphar variegatum Spatterdock T 1300 700 500
Nymphaea odornta Water lily T 1300 700 2000

Scirpus vafidus Soft-stemmed bulrush pp 200 150 350

Potamogeton peetinatuS Pondweed SR 1300 700 2000
Typha IatifoJia Cattail SR 40 77 117
Polygonum sp. Waterpepper/Smartweed SR 350 690 1040
Sagittaria lamolia Arrowhead SR 350 690 1050
Pomedaria cordata Pickerelweed SR' 350 690 1050
Sparganium eurycarpum Giant burreed SR 40 77 117
Carex lurida Shallow sedge pp 100 100
Carex strieta Tussock sedge pp 100 100

Carex crinita Fringed sedge pp 100 100
Scirpus cyperinus Woo fgrass pp 150 150
Scirpus atrovirens Green bulrush pp 100 100

Juncus effusus Soft rush pp 150 150
Glyceria canadensis Atlantic manna grass pp 100 100
Gryceria striata Fowl manna grass pp 100 100

Leersia oryzoides Rlce cutgrass pp 100 100

Iris versicolor Blueitag pp 100 100
Osmunda cinnamomea Cinnamon fem 1 QT 250 250

(.
-. -,

[ .

pp -
BR -
T-

2 inch Peat Pot or equivalent
Bare Root
Tuber
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Nuphar vanegatum Spatterdock" T

r Nymphaea odorata Water lily T

Scirpus vaJidus
.. Soft~stemmed bulrush pp

Potarnogeton pectinatus ?ondweed SR

Typha fatifolia cattail SR

Polygonum sp. Waterpepper ISmartweed SR

Saginaria latifolia Arrowhead SR

Pontedaria cordata Pickerelweed SR

Sparganium eurycarpum Giant burreed SR

care:< lunda Shallow sedge pp

Carex strieta Tussock sedge P?

Carex ctinita Fringe{! sedge pp

Scirpus cyperinus WOOJgfdsS pp

Scirpus auovirens Green bulrush P?

Juncus effusus Soft rush pp

Glyceria canadensis Atlantic manna grass pp

Glyceria striata Fowl manna grass pp

Leersia oryzoides Rice eutgrass ?P

Iris versicolor Blueflag pp

Osmvnda cinnamomea Cinnamon fern 1QT

P? 2 inch Peat Pot or equivalent
BR . Bare Root

;:; T . Tuber

300 300

1250 1250

100 100

100 100

300 300
350 350
100 100
350 350
100 100
300 300
300 300
150 150



'" Revised 12 July 1995~~.::
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Nuphar variegatum Spatterdock T ,360 ,360

Nymphaea odorata Water lily T ,360 1360

Scirpus valid us Soft-stemmed bulrush pp

Potamogeton pectinatus Pondweed SR 1360 1360

Typha lamolia Cattail SR 141 ,41

Polygonum sp. Waterpe pperlSman:vveed SR ,250 1250

Sagittaria latifolia Arrowhead SR ,250 ,250

Pontedaria cordata Pickerelweed pp.

Sparganium eurycarpum Giant burreed SR 141 ,41

care;.: furida Shallow sedge P?

earex stricta Tussock sedge pp

earex crinita Fringed sedge pp

Scirpus eyperinus Woolgrass pp
Scirpus atrovirens Green bulrush P?

Juncus effusus Soft rush pp

Glyceria canadensis Atlantic manna grass P?
.

Glyceria striata Fowl manna grass pp

Leersia oryzoides Rice clItgrass P?

Iris versicolor Bluef!aQ P?

Osmunda cinnamomea Cinnamon fem , QT 250 250

I...•

pp-
BR -
T •

2 inch Peat Pot or equivalent
Bare Root

Tuber
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--- ---- ------ -- ----- ---- - --- - - - - - --------_.-
r~~

(SOIl) 645-2143
F.u; (SOIl) ~-924S

BIGELO~~URSE
Iooc.. J?====:=::::~=~~

.r N."/O ICE'

1 (] MeV S.,.
o.o.TE

HARDY NURSERY STOCK GARDEN SUPPUES
P.O. BOX 718

B r !UEllITHf3'O.IIIDUGH. MA 01532 SHIP

COASTAL ENVIR. SER'./lCES.INC.
1099 WINTERSON ROAD <-
SUITE 130
LINTHICUM MD 21090"<".

CUST SHIP DATE CUSTOMER P.O.~ RELEASE

DSA

SALESMAN TERMS

21 NET 30 DAYS

Ul1 QTY QBO , QSH

71 r) 71

71 16 55

71 I) 71

.;,' ~7i. r) 7~~..-... ~ ;

7 • t} 71.. ,

SHIP VIA
..14985 05/11195 OUR DELIVERY

ITEM U DESCRIPTION PRICE AMOUNT
SILKY DOGWOOD 2 FT. e.G.

vceCRIH024 HIGHBUSH BLUEBERRY 2 FT. 8~B

VBRDN2H024 ARRQWWQOD 1 Fr. e.G.

PUSSYW I LLOW· 2 -FT•.'C. 6.. .. , .~. ?

TLXVR2H024 WINTERBERRY : FT. e.G.
THANK YOU I

1\ } •..
)" 'J.. 6,('/< U

'"'.
\. ·....J....i.,1 '-1",.

~LOW NURSERiES INC. T=.1;; -,)1' :376. 50 ~ 5~:~



--- --------. .....,- .\ .,---~.,...-.~--~ ..__ .-----~----- ---'--

•I
~

T~~
(SOIl) 1><5-214.3

FAX (seal $-Q-9:2<S
. :'.:

INVOICE

HARDY NURSERY STOCK QARDEN SUPPUES
P.O. BOX 718 .

B I lbI0.RTH.8D@UGH. MA 01532 SHIP TO
..~~~::." ....~..; ...:~... "~'

_"';-:-'. >' L

COASTAL cNVIR. SERVICES, INC.
1099 Wr MITE'SON ROAD r,

SUITE 130
LINTHICUM NO 21090

WOBURN
r NDUSTF: IF-LEX

CUST SHIP DATE CUSTOMER p.a.# RELEASE

D5A

SALESMAN TERMS

21 CASH

UM QTY QBD QSH

20 0 20
:u .:::0 <v
20 I) 20
25 1) .-,C'

.;...;

20 I) 20
12 I) 12

i"300. 60, 2.4,\:',
3e(1 ~) 3tt{~
:0 r) 2U
,::'1 6i :

61 (i 61
4()O 4(10 ,';

20 0 ~'o
61 :. ! I)

' ... '1;.

SHIP VIA

·~~..14985··OSI fi/95.
". . ~. . . OUR DELIVERY

ITEf1 #; DESCRIPTION PRICE AMOUNT

... t~)l ,';~F <Ar·l..2H;) ...c. AMd r L.i-tN t"" 1 [DE;"':I~. 1" r. L:. b.

, i- PNSSR2HQ12 WHIrE P r N£ 12 r N• C. G.
* PRNSi2HC· 1:: BLA.CK CHEF;:F"( 12 U>i. C. G.

r"C QRCRRR1C"'12 RED GAg 12 IN. C.G.
'.T2Z13L LATIFOLlA SPIF::E':':: FT. B~.;B

... .. .-1L!1I-K~Z4 Sllt1MERSWE2T'::: -FT.: C. G•. I ~-+
* RSRG2HO:4 RUGOSA ROSE = Fl. e.G.

PF'!:::F·-P.'2HO12 QUAK r NG ASPEN 12 IN. C. G.,.
')8~:L T !HO~ 4' LENT AGO v r BUFr~u!-; :: F"T. 3::~B

.., V8RAC1H018 ACERFOLIA VIBURNUM 18 I·N. B::-<B
Cr::r"FC: H024 GRAy DOG!,JOOD :2 FT. 8&::::
ACRRB5HO18~ RED )1~PLE 18 IN. C. G.

" CRYAr{2HO:S,~ , AMERICAN- FILBERT 3 FT. C. G.
"lf1MENTS THANK YOU :

\ ~-Il~ i'-\."'-.flc \-0 "
\) t o'y",v-.. \1. d." Cot J. ~

....,;..

GEL OW NURSERIES INC.

rj~",;:~,:::.1.::. F.. 8i,3:-L:'i:'" :JUF::'SEr::;[':. ·I,\lC~
:~·\.'TCf ,:~~-L-'~S'3c: 1 1 : :-~ ~~Er' ;1C'~\1~r1lJ~J S\:t:r-:;:'L:E,
~!~:ijH7"~ F'~'_:~ ·...(;-:T ~r:.r:- ;-r-d I ~·r""-;·+r:; iC ~":'\,



7- - - - - -'--- - -- --~-- -.~-- -- -- ---- ---- ---- -- --- -- -
/

/

T~~
r5Oll11l-ls.z1.<J

FA)( rS0811l-l2·9:/.S .'

BIGELOW--~URSE
h,c.. -!f===-====~=~;::;;:;~';;'

COASTAL ENVIR. SERVICES,
1099 WINTERSON ROAD
SUITE 130
LINTHICUM MD 21090

INC.

(:
INVOICE )" 0:\:...@( p..&.TE P,<G.E NlIJ..e&:iFl 315 (1AY 95 5289261

f SHIP TO l
WOBURN

I I NDUSiR I F'LE X

...
HARDY NURSERY STOCK GARDEN SUPPUES

P.O. BOX 718
NORTIfBOROUGH. MA 01532

., ~.

SALES~N TERMS
, >

SHIP VIA_
,
"i _-;-_--.-_.,...- DSA .' 21 NET 30 DAYS OUF: DELI '·/EF:·{

QTY -'QBO QSH - PR.LCE " AMOUNT

CRYriN2H(i36 A~lERICANFILBERT .,)FT. e.G. 20 1)

60 60

61 0

400 (I

·Sl G

16 0

20

~ CLTAL2H024 SUMMERSWEET: FT. C.G. o
VBRlTlH024 ~ENTAGO VIBURNUM 2 FT. B&B , ,~.
CRNRC IH(J24 GRAY DGGWQOD :: FT. BH:

.. Cr;:YHf12H036 l~r1ERI CAN FIL.8ER1 ,3 FT. .C..G:' 61.

·;CCCRIH024 16

THANI·:. YOU !

Subtotal

~ [-:1_ !);<!':UF.·Sr::;:;· rES ; ~~c..
1 [) ; T I QNS !Jr' S'::'LE
CF.:.5 F.O.F. :::rCU.l)I" UUF"-:sr;:.[[S Jr.C,



r~~

/
(500\ &C:>-214.')

. . FAX (5001&<2-92.5

~ B IC£LO~ l)RSE&ES:~ ( -----."---__ ~)

~ HARDY NURSERY sroCK GARDEN SUPPUES ~ r ~
P.O. BOX 718 "'----_......=:.='----'=--:..::::...J.. __ ~ _ __...;;==_ )

NOR11-fBOROUGH. MA 01532

<~
" )' .,

•

----------,.

..INVOICE

25 SEP

SILL TO

COASTAL ENVIR. SERVICES, INC.
1099 WINTERSON ROAD
SUITE 130

55517

SHIP TO

INDUSTRIPLEX

CUST SHIP DATE CUSTOMER P.O.n RELEASE SALESnAN TERMS SHIP VIA
14985 09/26/95 JLS 21 NET 30 DAYS OUR DELIVERY

AMOUNTDESCRIPTION PRICEUM QTY QBO QSH
ACRRB2H015
f~CRRBIH048

,M2H024
'" .JY
CRYAM2H024
FRXPN2H018
ILXVR2H024-
PNSSR2HOl.2
WOODY
PRNST2H012
QRCRRRIC100
SLXDS2H024
WOODY
I,.iCCCR2H024
WOODY
VBRLTlH024
RSRG2H024
PERENNIALS
CRNRC2H024

)~MGHS

RED MAPLE 18 IN C.G.
RED MAPLE 4 FT. B&B
SILKY DOGWOOD 2 FT. C.G.
GREY TWIG DOGWOOD 2 FT C.G.
AHERICAN FILBERT 2 FT B.B.
GREEN ASH 18 IN. C_G_
WINTERBERRY 2 FT. C.G.
WHITE PINE 12 IN. C.G.
QUAKING ASPEN 12 IN C.G.
BLACK CHERRY 12 IN. C.G.
RED DAK"12 IN C.G.
PUSSYWILLOW 2 FT. C.G.
COHMON ELDERBERRY 2 FT C.G.
HIGHBUSHBLUEBERRY 2 FT. C.G.
N. ARRQWWOOD VIB. 2 FT C.G.
LENTAGO VIBURNUM 2 FT. B&B
RUGOSA ROSE 2 FT. C.G.
CLEiHRA 2 FT C.G.
GRAY DOGWOOD 2 FT. C.G.
THAW:: you !

128
38

278
..sO
60
38

253
90
90
45
60

o ~
33 Co

278 ,/ 0
o MO@

38 0
253 0

90 0
90 -~ iJ 0
4-S 0

o I 60,
73 '180
25 0

l.se ;--Yo't
o 253
o 280
o 1+8'

334 0
384/ 0

2$3

278
253
280
1+88
384
384-

25

Subtotal

GELOW NURSERIE; INr.
co .... ~ ...... .., -.



T~~
;';(506l$<C.~214:l

". FAX 15061842-92<5A BIGELO~URSE~ES.('- )

I> HARDY NURSERY STOCK GARDEN SUPPUES ~ C ~
. P.O. BOX 718 - )

NORTI-IBOROUGH. MA 01532

INVOICE:

25 SEP S5S17Bl

BILL TO SHIP TO

COASTAL ENuIR. SERVICES, INC.
1099 WINTERSON ROAD
SUITE 130

i 11

INDUSTRIPLEX

CUST SHIP DATE CUSTOMER P.O.:::RELEASE S~LESMAN TERMS SHIP VIA
14905 09/26/95- JLS NET 30 DAVS OUR DELIVERY

ITEM t: DESCRIPTION UM QTY QBO QSH PRICE AMOUNT
ACRRBIH048 RED MAPLE 4 FT. B&B 38 38 o

CRNAn2H024 SILKY DOG~OOD 2 FT. C.G. 27,g 278 o

FRXPN2Hv18 GREEN ASH 18 IN. C.G. 38 38 o

ILXVR2H024 WINTERBERRY 2 FT. C.G, 253 2S3 o
PNSSR2H012 WnITE PINE 12 IN. C.G. 90 '70 o
WOODY QUAKIN& ASPEN 12 IN C.G. 90 90 o
PRNST2H012 BLACK CHERRY 12 IN. C.G. 45 o

SLXDS2H024 PUSSYWILLOW 2 fT. C.G. 73 73 o

: WOODY CO~MON ELDERBERRY 2 FT C.G. o

VCCCR2H024 HIGHBUSH BLUEBERRY ~ FT. C.G. 188 1138 o

PERENNIALS CLETHRA 2 FT C.G. 384- 384 ('
.J

CRNRC2H02~ GRAY DOGWOOD 2 FT. C.G. 384

OMnEHTs THANr YOU I

Subtotal
GfLOW NURSC~IES INC.
~;GITIO~~S0~' S~i_~
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f· HARDY NURSERY STOCK GARDEN SUPPI1ES 61,( ~
~ P.O. BOX 718 . . - j
i,. NORTIfBOROUGH, MA 01532

INVOICE

aILL TO

INDUSTRIPLEX

SHIP ra

COASTAL ENVIR. SERVICES, INC.
1099 WINTERSON ROAD
SUITE 130

;- ..;"

SALESMANCijsr SHIP DATE, CUSTOMER P.O.:: RELEASE TERns SHIP VIA,

14985 09/26/95 JLS 21 NET 30 DAYS OUR DELIVERY
...~~·~~'.)~::L·.:

IT~N;iif,. DESCRIPTION UM QTY QBO QSH PRICE ....AMOUNT
ACRRBIHOl.t8 RED MAPLE 4- FT. B&B 38 38 0

IAM2H024. SILKY DOGWOOD 2 FT. C.G. 278 0 [:~:aJ_i :

FRXPN2H01B GREEN ASH 18 IN. C.G. 38 38 0

ILXVR2H02l.t l.JINTERBERRY .., FT • C.G. 253 253 0...

PNSSR2H012 WHITE PINE. 12 IN. C.G. 90 90 0

WOODY QUAKING ASPEN 12 IN C. G. 90 90 0

PRNST2H012 BLAcr CHERRY 12 IN. c. G. 4-5 45 0

SLXDS2H024- PUSSYWILLOW 2 FT. C.G. 73 73 0

.:> WOODY COMMON ELDERBERRY 2FT c. G. -.C' 25.... _, 0

VCCCR2H024 HIGHEUSH BLUEBERRY 2 FT. e.G. lBB 185 0

PERENNIALS ClETHRA 2 FT C.G. 384 384 0

Ji1MENTS TH';N~~ YOU

Subtot~l

rGELOW NURSERIES INC.
ltiDIT:OW:; ilF <::':"1 ;:"
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~ BIG ELOW2 ~RSE~ ES~ (--..:..--_~ .:.....-__:.;;.)

- HARDy NURSERY sroCK GARDEN SUPPUES @ ~ '"\
. P.O. BOX 718 "----_"';;;;;';"-"::'::::':'-'''':'''=:....J..._--=-,-_==...:::..= j

NORTHBOROUGH. MA 01532
55517B327 Sf?

.sILL TO

. .COASTAL ENVIR~.SER VrE:ES, ~C. ...
1099 ~INTERSON ROAD
SUITE 130

T

SHIP VIA

SHIP TO

INDUSTRIPLEX
.:" ~~:. .,

CUST SHIP DATE CUSTOMER P.O.:: RELEASE SALESMAN TERMS

14-985 09/28/95 21 NET 30 DAYS OUR DELIVER Y

QSH, -
'1

PRIC~ A.MOUNT 'UN QTY~ QS-ODESCRIPTION..
48o

o 38

JLS

ACRRB1H048 RED MAPLE 4 FT. B&B

FRXPN2H018 GREEN ASH 18 IN. C.G.

ILXVR2H024 WINTERBERRY 1 FT. C.G.
WHITE' PINE 12 IN. C~~G.·' .. !"

PNSSR2H012
WOODY QUAKING ASPEN 12 IN C.G.
PRNST2H012 BLACK CHERRY 12 IN. C.G.

SLXDS2H024 PUSSY~ILLOW 1 FT. C.G.
WOODY COMMON ELDERBERRY 2 FT C.G.
VCCCR2H02it HIGHBUSH BLUEBERRY 2 FT. e.G.

PERENNIALS CLETHRA 2 FT C.G.

,. 38

253
:f

·efz

73

4-S

l3

188

~nENTS THANK YOU

0 253

0 97

0 73

0 4-5

0 7'")
I,",

0 '"Ie
~-'

0 le8

0 14-4-

Subtotal

;ELOW NU[:'SERIES Tile.
IDITIONS ,JF SALE FR;::";GHT 8ILl TlJ FOLl:W



r
PIERSON

NURSERIES, INC.
24 Buzzell Road

Biddeford, Maine 04009-
Tel. & Fax (207) 499-2994

1i\1\/QICE

0~1~0Ji.rJ;2
INVOICE NUMBER:

0~':5.i~t9Qs
INVOICE DATE:

PAGE:

CORSTAL ENVIRONMENTAL
2 RESEARCI-: WAY
P R I r'JCETor-l, t'-lJ
.)854l!."

SRV

~.-,

SHIP
TO:

~:
COASTAL L::NV 1 i~L.'NI'I;:'(\!I HL :5KV· .... ,-"
2 RES£ARcr~ WAy'
PRHIC~TON~ N~I
08540

;..

"';F'

CcNJ .,'

CUSTLD. ' ......•....••••• .:

P.O. NUMBER .:

P,O: DATE ... , .. , , . , , , ;
'--
OUR ORDER NO, , . , : '.;

SALESPERSON, :' ,-,'.:

COASTE

SHIP VIA ..•...... :

SHIP DATE •.. " .. :

DUE DATE :

TERMS :

0'3/22/')5
10/22/95

hj£~ :

0-:;/22/S5

. \

125.0""' .

.13
"r I

I
I
!

~J,;::': l:::tR !)~:uEG;:;TU"1
SPATTEFDj:-IC1-:

THE TWC ITEMS L[5TED ABOVE ~ILL BE
ARRltiING AROUND '-1/28/':15 BY UPS. T;IEY f=;RE::

:NVOJCED SEPERRTLY FOR YOUR CONVIENENCE
PU:::ASE p~y fOTAL At>10UNT 0:0:- ~;: INVOICES-

~"'ULYGONlJj'1 51-'
SMARTI.-)€CD

I

i

~
a 5&
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PIERSON

NURSERIES, INC.
24 Buzzell Road

Biddeford. Maine 04005
Tel. & Fax (207} 499·2994

IZllZl(. 1 0 1
INVOICE NUMBER:

INVOICE DATE:

SulJr'c ~:
08/2~;15'Quot~ 006101

1
PAGE:

COASTAL ENVIRONMENTAL SRV
2 RESEARCr: (,.JAY
PRINCETON, N..i
08540

SHIP
'TO:

COASTAL .:.NVIRLNr'k.f,m::;LSHV
WOBURN NASS

j D
T!

.:.::::=:;::;::::;=====================-:.~======================~
cot :".c

SHIP VIA •. __••.•• :
SHIP DATE ••••••• : 08/23/15

':'\ " '" '' 1Z18/23/'35; . DUEOAT'E : C
• O. D.

TERMS .•••.•.•.• :

. ~ .
..'. ~' .. , CUST 1.0 , .:

P.o. NUMBER .•.•• : :

P.O. DATE :

OUR OROER NO .....•..... ;
SALESPERSON ;

COP.STE

500 . 'or ."
,uP:~AR liAR I r::GATUt1

SPATTERDOCf-:
13&0

... NYMP:ii=1EA ODDRi-l.TA
q ..BULB' !,.:1-:rTEI·JRTER LILY(

. '. 1380 1360
PQTAMO~ETDN~ATAN3

l '..PONDWEED TH r s I.-JAS SENT AFTE RF I ND I NG
f IT :-i~R()ESrED';:.,c Br::STAND 3TtL.LtT\ET

YCUR.SPECIFICATIONS.

141

141 EJ4C!':

QI ....Ei40:

1250 E{~O':

141 E,lCl-:

25iL1 .~::~~,C::. j

.1141
TY~~A LATtFOLI0,
CATTAIL

12510
POLYGONUM SP
WATERPEPPERISMARTWEED

1250
SAGITTARIA LAT[~OL!A
BULBS ARRQi..J!-:EAl)

SPARGANIUM EUpvCARPUM
GIANi 8UkRFFD

~~:SI?1
.5 GAL OSMUNDA C~NNAMONMEA

C r ~'11\IAt'1Ol\i FE F. i'-.!

.l-__----../
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APPENDIX VI

PHOTOGRAPHS
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Photograph 1. View of New Boston Street drainway adjacent to Kaknes Wood Products.

Photograph 2. Portion of New Boston Street drainway between Kaknes Wood Products and
Gemel International.



~.'.

Photograph 3. Section of New Boston Street drainway adjacent to railroad.

Photograph 4. View of Supplemental Planting Area, Area 3.



Photograph s. View of Supplemental Planting Area, Area 3.

Photograph 6. View of Supplemental Planting Area, Area 2.



Photograph 7. View of Supplemental Planting Area, Area 1.



Attachment 2



A - EC~ p • W0)t ~
Industri~plex Site

Vegetati ve Monitoring Form
(1m x 1m plots)

Plot # ...Y.. Location ..... A:.f ..C.H.f. .

Date ra;:!i/. Observer ..f.e ..

Plot # •..1...... Location ... A... :J~-Ht......
uJ-e.":>t ~

Date .lQf.~/:t'J:.. Observer .PI .f~.Ja';'>:'J ..

Total Perennial % Cover YD..l..> .

Plot # ..:.<.. Location .....A.:.~He ..

Dare 191d.r.? Observer ..P.f.:.4 .

Total Perennial % Cover ~?:? ..
Dominant Species or Type .. Domin~nt Species or Type .

f, .."" ..~ ~ " .,. " . , •• + ~olo ••••• fi~" ..~~ ..C1 .. "" .

Plot # ..3.....Location .... .A.=:E~-Hf. .

Date .!.d.rJ.r:. .. Observer ..P.E ..
Total Perennial % Cover .:P Torai Perennial % Cover 3Q ..

j
Dominant Species or Type .:. Dominant Species or Type ..

I
j···· .. ···· .. ······:· .. ··· ........ ··· .... · .... ·· .. ··· ........ 1··· ..
I

I Plot # ... 5..... Location ..... A.:.F;~.:.~....l Plot # ..\9... Location ...A ..:..~..:.r.e.....
I

Date .LoIJJ.:'1..Observer f..E............... Date (9!!l'!:! Observer ..t.'.f. ..
j ,

Total Perennial % Cover .S,,::-..6C T T ota! Perennial % Cover .$.g..:.".9. .

~~~.i.~.~~~..s~==.::.~=: : ] ~omi ~~.~ .:::.~ ..~: ..:~.: ::::::: ::: :::::::::: ..

I

PI # ry Lo' A - ;:-.~r..; p I PI # ~ La' c ~, -.: A E.Cj-lfor ..l....... catIon ..-:'ri r or ..J..:... canon ; ..

D /(j, J a-, Ob (:-~ I "II~~ p-ate .. Ir ~~..... server : ~ Date .H-i!.;~/ Observer ..C ..
i

T I P . 1% C 5'~-1,.,1' j T xOora erenma over ::.. ;;;--........... oral Perennial % Cover ' ..
!

Dominant Species or T '!PC' ~ Dominant Species or Type ..

!
...... ~ 0- • po-", ~ ;. of .. "' .. ~ "' of "" ;. t' '" .. ;. of ..
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r5 - £C4 f - E
Industri-plex Site

Vegetative Monitoring Form
(1m x 1m plots)

. f f2 Rl1f JPlot # Location W : .
I

Date /rJ!J.j.1.1. .• 0bserver .P..E:/..h-.S-: .......•.

Total Perennial % Cover .. .L~.1:t .

Plot # .;;;... Location .. f3..::.f/lif. .

D 10! 1\'17 f.f.:J I !'ate Observer i..~ .

Total Perennial % Cover J.5. .
.i .

Dominant Species or Type Dominant Species or Type ..tit'.':~H;.: .

A~~ (e-J-~) .
..Jr.~1.0k/.t.Y~ .... ~~<::1 ••• :: ••(\..::T.w0.1..... ..... ~~':: ...q..~. 0~...f...I.~.~;.':r-:1;,-••:.t•••..••

Plot # .J Location !¢l................. Plot # ..:t... Location Lt .
Date Observer tf.l~~.......Date Observer ..J?f./kr:.r: ..

Total Perennial % Cover I~............. Total Perennial % Cover J.~ .

Dominant Species or Type ~ Dominant Species or Type .
() ~" .1-
,~ ''-'''-JII,.·d~) "l' ~~~ ..-f o:.~

......~J..:+':::!.:~;.::....II :" 11- ~ .

Plot # Location . Plot # Location ..

Date Observer Date Observer ..

Total Perennial % Cover .. Total Perennial % Cover .

Dominant Species or Type Dominant Species or Type .

................................. "' ~ of

Plot # Location Plot # Location ..

Date Observer ~ Date Observer .

Total Perennial % Cover j. Total Perennial % Cover ..

Dominanr Species or T ¥pC' ) Dominant Species or Type .

j
.,..• ,..t ~+ . • ",. t •• + ..
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Fax (207) 499-2912
FAG!::: 1

COASTAL ENVIRONMENTAL SRV
IBIS PLAZA, SUITE 400
3~j5 QUHKER BRIDGE RD.
I-lAMILTON~ NJ

~61'3

S~II~
TO:

COASTAL' ENV I RONj~ENTAL SRV ..
I.,..PLEX JOB

:HIP VIA • , , , , ••• , :

HIPOATC ...... : 11/12ir=,7
IUt DArt, .•.. , .: 11/12/97
ERMS ~c. O. D.

::.. :: .'&-i \;9.JSTI.D ..•.... ,.," .: COASTE
" ;~,... ~ "

P.O. NUMSeR •• , ••• , • , ••. .:

P.O.DATE : t0f;:il j'"j7

OUR ORDER NO ••••••••••• :

. SALESP1:RSON ••••• , •••••• :

J.UJDesc. . ORDERED SHIPPiiD . UNIT PRICE NET TX.

600:,' 240.00 T0.40
. T p~'! J~; fAHERNAE1'10NTAN J

SOF-r···81EM BUL RUSH (B R--CLLJr~P)
lS00

;QCll'THRln LATJFOLIA
[4 R f~.Ol.JHEAD
nH S MA'rl)~ 1 fiL t-JI L L BE' DI REel

600

E.k>t0
• I

!

,
SH !~"r:'ED i6f.0 0.9121

EACH

Er~CH
'OI"HF()r:::}~IA CORDf..ITA
~II(,KEREt. WEED

I

j

E00 6!Oro
I1RG;)f\1I UJ'1 AME.R I CANUtrl--al.,ER I CAf~ BUR,· REED

I1j5/~7 YOU WERE ADVISED, lHIS· :
TF \L MAY NOT SURVIVE INStALLJNG GO i
n:: ..,\l 1 HE. . YEAR.

UICH

5121 2. f.Q1
,

] :::;0. 0121 T

0:. BQI 1/+0. :21QI I

(~. 4£~ il i},. 180 T

13.66 '":''': 00 l..Jo ... 1.

Continu.ed

'.
EPICH

UPHFlR U.JTEA
P~lTTERO[jCl{ YF.:LLOW WATER L XL Y 8(.IRE Roo;r

50 50 EACH
'YirlPI j~~~A TUBEFWSi·":\

l-JHIl C \.-lRTER LILY (BR--PLANTi
100

i\JCUS EFr-:'USUS
SOFT RUSH <BR--CLUMP)

50
IRPUS CYPE:RINUS
WOOL 8r~ASS tBR--·ClUMP)

SUBTOTAL:
TAX :
PAYMENT:
TOTAL :

PLEASE PAY FROM THIS INVOICE

)

T

T



Nov-25-97 Ol:57P P.03

1i\1\/OICE
IERSON

NURSERIES, INC.
24 Buzzell Road

Biddeford. Maine 04005-9327
Tal. (207) 499-2994
Fax (207) 499-2912

I) 11210~):::-, '
INVOiCE NUMBER:

1. 1.: 12': ':9 -:
INV01CF. DATE:

PAGE;
.'

'-

COASTAL ENVIRONMENTAL SRV
IBIS PLAZA, SUITE 400
3535 QUAKER BRIDGE RD.
HAIYl!LTONJ NJ
08619

SHIP'
~o:

COASTAL ENVIRONME'NTAL SRV
I-PLEX JOB

t 17.1/.--;, J /'::7
SHIPVIA." •.• ".:
SHIf'DATE' : 11/12,:97
DU~OATE.., ,: 11/12/':)'1
TERMS : C. O. D.

> ~""~ l

'-11 CUST 1.0, , •.••••. ', •• ,:

1".0, NUMBER. ",.,., ..•• .;

P,O. DATE .... , .. , , .. :

OUR ORDFR NO ' ,:

SALESPEHSON ,;

COAST£=.

1.D.mac.. ORD~,' SHIPJ>EQ UNIT, '. . PRJC$ , Nr;T TX

i-"'''''''SJA Of'r'r'70rl)~:s
~CE; ClIl(;HA::iS (BR--ROOT)

150' ERCH
I,

,I
I

I

0.38 19.00 T

l

THE SAG) TTi~RrH LATIFOLIA WiLL BE DIR'E:CT
SHIPPEn. HMQUNT DUE ONTH1S MATERIAU.
W[LL BE COD ON THIS INVOICE. ANY
DurS1IONSl PLEGSE CALL.' i

1
I.-
I 1 EACH

SHiPPING & HANDLING I
W,(lJ. ~;lDVISE YOU ON SHIPPING &: HANDLINS'

~Hi-lRGES WHEN WF.: ~'3Hrp ·~,.Q.Ni)fW l.J. al4....::;p.

W.( Jt\.QA4j .1\ \ 1:J. q 1
I l ,I:;

110. 00 110. e~0 r~

'.

I,
•
I,
I.

N~<S,IF YO\j H,4',.JF t-~NY QUESTIONS~ r:L.EASE CRU_ $UBTOTAL:
TAX :
PAYMEr..., :
TOTAL ;

lH90.Q10
121.00
0.f2Il2'J

189t?J.00

PLEASE PAY ;:"0'"' THIS INVOICE
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Pierson Nurseries, Inc
:2 'uzzell Road
B_ 4eford, Maine 04005
(207) 4S9-2994
Fax (207)499-29~2

",*", ......11''11":11" .......... **"
... ..

'* PACKING SLIP 11'

... *
""'*"***,*1t*91<11'+*"

Documenc NUmber: 010026 ** ON HOLD 1I"'It

Document Date: i1/18/97

page: 1

Sold
To:

COASTAL ENVIRONMENTAL SRV
IBIS PLAZA, SUITE 400
3535 QUAKER BRIDGE RD.
HAMILTON, NJ
08619

Ship
To:

I.S.R.T.
ATTN: JOHN PI ORE
23 ATLANTIC AVE.
WOBURN, MA. J
0'1801

Ship Via.:
Ship Date: 11/17/97

CUst I.D .•... : COASTB
l? • 0 . Number..:
P.O. Dace ....: 11/l7/97
Job/Order No. :
Salesperson ..:

tem I.D./Desc. Ordered Shipped Unit Initials.------------------~----------------------------------------------------~'
QC JOOOOWHOLE 100.00

SCIRPUS TABERNAEMONTANI
SOFT-STEM BULRUSH (BR-CLUMP)

ORDER SHORTAGE- -N/C

100.00 EACH

SHiPPING LIST

{ANKS,IF YOU HAVE ANY QUESTIONS, PLEASE CALL



other Crop:
Inert Matter:

Vleed Seed:

BERN~T Se.eete
. •~' 9006 Mercer Pike, McdvilIe, PA 16335

!If ... ~ COAS'l'AL'ifNVIRONMENTAL SERVICES SEEO MIX
, , PUR.ITY GERM

, JAPANESE MILLET: 35.p4% 91%
, DEERTONGUE: 26.21% 86\
tREEPING EENTGRASS: 25.26% 89%

GREEN BULRUSH: 4.40%
FOX SEDGE: 3.26% 76\

CANADA WILD RYE: 1.71% 92%
PA SMARTWE£D: O.Sl% 42%
BEGGARS TICK: 0.51% 80\

Net Weight: 22.725 Ibs.
Lot Number: NLl19510

Date Tested: Nov 1997

'"
,
i .

o .02% .
2.11\
0.67%

'ld!;d:;l:.lJ fO SABP 0 L

U!41!M SJ3U!P.IUO::l p~u~doun U! ,!suadxa a!os S!4 1e paas: <lljl UJn\<lJ Aew ay 'SWJal A1UEWe!M
palelS e/\oqe 8tjl 0l punoq aq 01 JOU sasoOll:J JeAns JI 'JoaJa~ AJ'MO:JS!PS,IUI:W1BP 8111
;0 sAep 09 U!4l!J-/\spaas UQ!IE'lIJaSlIo:) lSUJ3 01 6uqpM U! paJ,Jod::lJ u3aq a"ell lsnw UJ1el:J
alii .lO~ uoseaJ aL4lw!ep e l.lssse 01 "SJ:a4lo JO JaAnq a41 0l A1!1!qell s,laltas jO llUJII alii S!
pao~ 041 jO 3::l!Jd ~e4:;).Jnd a4~lO lunow2 a4.L 'wo4aJ;;lYl pa:mpoJd dOJ:)01.11JO pOlas Ol41)0
SUO!lJPUo:l OU!MOJO10 'sase,i~!p 'S!:Jasu! o~ ~::lueJaIO\ Jo Pia!" l5ulpnpU! pa!ldw! JO ssaJdxa
Alue..ueM Ja410 ow s0:l!ew JOlllas 'asodJnd J2In::::J!vede JOl SsaUllj JO pue AwqeluS4:')J;;lLU
JO A~U2JJeM Aue 6u!pnl:Jul ·sa!IUe.l.JeM pa!ldwl JO ssaJd)/a J0t..!lO lie sapnpxa AIUEJJ'eM
S!41 'sa:;lueJaIO~ paz!~5o::l"'J UH.m"'" laqel all1 01 sW.JoJuoo pue SM(ll paaS II:Japa.:3 pue
<;11815Aq paJ!nbaJ SI? pataqsl uaaq sell paas sj411e1.H StuaueM spaas UOneIlJ<lsuo:,) ISUJ3

lltll8.VI'1 =iO1'4011V.lJW11aN\' .uN'lnf~VM :iO NOISn1::lx3 :)33ACl13OJ. 3::lIJ.ON

en· .... dSS:TO L6-s2-I'.Or



ROUX ASSOCIATES, INC.

APPENDIX J.3

Normandeau Final Vegetation As-built

IPS119401 M06.100/APC



r
r
~ ..

Final Vegetation Establishment/Soil Stabilization
As-Built Plan

Industri-plex Site, Woburn, Massachusetts

Prepared for:

,-
I
I
"-

Industri-plex Site Remedial Trust
23 Atlantic Avenue
Woburn, :MA 01801

Prepared by:

Nonnandeau Associates, Inc.
25 Nashua Road

Bedford, NH 03110

December 1997
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1.0 Introduction

r

FInal US Environmental Protection Agency approval for the Industri-plx Site remedy construction is

contingent on meeting all construction standards as described in the Construction Specifications. Most

wetland- and upland-related remediation and restoration activities were completed in 1995. An As·

built Wetland Report was prepared by Coastal Environmental for the wetland plantings completed at

that time (Attachment 1). However, a few construction activities.,including some drainway plantings.

were not completed until 1997. Therefore, final approval of the overall construction has not yet been

granted, and Ions-term monitoring of wetlands and other facilities has not yet begun. In 1997, the

Industri-plex Site Remedial Trust completed construction and identified and repaired cover and plant

survival deficiencies that had developed in the last two years to bring the project back up to design

standards. This As-built report is being submitted to document corrective actions so that final approval

may be granted.

r
r ..

2.0 Deficiency Identification

[

A site \V3lk was held at the Industri-plex Site (the Site) on August 21,1997 with USEPA, MADEP,

ISRT, HNUS, and NAI to identify areas of the project site which do not meet the fInal design

construction standards. The standards for vegetation establishment on the site as presented in

Construction Specification Sections 02936 (Seeding) and 02938 (Vfetland Planting Mitigation) are:

[

[
Uplands 60 % Cover of established permanent grass species

75 % Cover on wetland buffer and berm

Wetlands 75 % Cover herbaceous cover in non·inundared areas

Replacement of dead shrubs

[ NAI returned to the Site on September 30 and October 1 and 2, 1997 -.;:vith an as·built plan and aerial

photograph to delineate obviously deficient areas, further evaluate borderline-deficient areas, and

estimate shrub replacement quantities. Areas obviously deficient in herbaceous cover were sketched

on an aerial photograph of the site and then transferred to a sire plan (Figure 1). Where the percent

cover was close to the design specifications, visual estimates of cover were made in plots established by

random placement of 1 m x 1 m flXedframe. At each plot, pe,~nt cover of desirable (perennial

grasses or herbs) was recorded on a data form (Attachment 2).

l.
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L

1
r-'
L



Shrub plantings along each drainway were evaluated for survivaL Live and dead shrubs were tallied,

and species which appeared to be most vigorous were noted. The location of woody weeds that have

the potential to clog drainways were also noted on the plans. Estimates of shrub mortality were made,

and water levels in the Created Wetland were assessed for adherence to the design goals.

Figure 1illustrates the approximate boundaries of deficient areas and the repairs made at each site.

3.0 Results and Repairs

3.1 Upland Cover Reseeding

The top and south and east slopes of the West Hide Pile 'Were deficient in herbaceous cover in many

locations. Several very small patches of deficient cover were also observed on the East Hide Pile, East

Central Hide Pile, and South Hide Pile. The upland buffer zone around the Created Wetland also had

inadequate herbaceous cover. These areas were covered v.ith approximately 2-5 inches of additional

topsoil, and were then reseeded.

Since warm season grasses tend to dominate the uplands on the site, they were included in the

permanent upland seed mix. However, these species germinate and grow slowly when the soil warms

in the spring. Therefore, since grass cover in the fall was desired, oats were added to the mix.

However, this species will not provide long term cover, so perennial cool season grasses were also

added to provide some interim cover until the warm season grasses fully develop (which takes several

years. The seed mix applied to upland areas on the site is as follows:

Table 1. Upland Seed Mix

Species lbs/acre Estimated Quantitv Clbs)

Oats/Avena sativa

Big Bluestem/Andropogon gerardi

Indian Grass/Sorghasrrnm nutans

Little Bluestem/Schizachryium scopariwn

Hard Fescue/Fesmca ovina var. duriuscula

S'JIitchgrassjPanicum virgatwn

Red Top/Agrostis alba

30

10
10
10
10
8

1

99

33
33
33
33
26

3

2



i
\ .
t.:..

The timing of seeding can greatly affect germination success. The goal was for the annuals in the mix

to germinate in the fall and provide some grass cover to stabi.1ize the soil while the perennials in the

mix would lie dormant until favorable spring conditions. Annual grasses germinate and grow quicldy,
and perennials germinate and grow more slowly, especially the warm season grasses. According to the

NRCS, the overlap of annual cover seeding and dormant perennial seeding schedules occurs around

October 20 in most years in central New England. The fall of 1997 was slightly warmer than norm~ so

the seed was sown just after October 20, 1997. An early persistent snow cover has likely prevented

germination of the oats, but soils have been stabilized by snow and freezing conditions, as well as jute

matting on all slopes. Some mortality of perennial seed can be expected over the winter, so the seeding

rate was increased slightly. The monitoring program will be used to determine if supplemental seeding

is necessary in the spring.

r
Mowing Recommendations

During the fIrst year of establishment, warm season grasses may be mowed to a height of 5 to 6 inches

during the growing season to reduce weed competition. After the flrst year, warm season grasses

should never be mowed shorter than 8 inches during the growing season or growth will stop. Ideally,

this grass should only be mowed in late summer or fall (August or later) or early spring (before

greenup) to a height of 8 inches. Mowers should stay at least 10 feet away from the edge of Wetland

Ie, the Enhancement area, the Created Wetland, and all drainways to avoid damaging shrubs.

3.2 Created Wetland

Water Levels

Since consrruction two years ago, an 8 inch high flashboard in the outlet structure has been controlling

water levels in the Created Wetland.. The original intent of the flashboard was to insure a sufficient

volume of water to promote ponded conditions during late summer in case surface water inputs dried

up. However, during the last few years, surface water flow into the wetland was almost continuous

throughout the growing season. The Dashboard elevated water levels beyond the desired levels. The

elevated water level appears to have caused some shrub mortality and increased the area of emergent

marsh beyond the design goals. The flashboard was removed in early October 1997 to re·establish the

water levels for which the wetland was designed. It is possible that a flashboard may be re-installed

temporarily in the future should drought conditions prevail or if necessary for weed controL The long-

term monitoring plan includes a protocol for evaluating the need for outlet invert changes.

3
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HerbaceQus Cover

Previously inundated o;vetland soils exposed after flashboard removal were seeded with approximately

22.7 Ibs.. of wetland seed mix (Table 2) on November 21, 1997. Due to the late date. this was a dormant

seeding. The relatively narrow section of exposed sediment along the large peninsula was not seeded.

In addition, a small area of wetland with insufficient c;JVCrin the shrub zone was not seeded due to

frozen conditions at the time of seeding. Sediments receiving seed were raked clear of snow, seeded by

hand, and then mulched -with straw mulch. The previously approved wetland seed mix was used with

minor modifications. Two additional species, fox sedge and greenstem bulrush, were added, and

annual rye was deleted due to the late season. The suppliers shipping tags for all wetland seed and

nursery stock is attached (Attachment 3).

[ .

ro

•

Table 2. Wetland Seed MIx

Species Ibs./acre Estimated Quantity

l
Japanese millet/Echinochloa crusgalli

Creeping bentgrass/AgrosnS stolonifera

Deertongue/Panicum clandestinum

Fox sedge/Carer vulpinoidea

Greenstem bulrush/Scilpus atrovirens

Canada wildrye/Elymus canadensis

Penn. smartweedj Polygonum pennsylvaflicum

BeggartickjBidens cemuar·
'--

10
8

8

1

1

8ozs.

4 ozs.

2ozs.

Sibs.

6lbs.

6lbs.

lIb.

lIb.

6S ozs.

3.0 ozs.

is oz.

Additional reseeding in the spring will be done if necessary based. on monitoring observations.

Emergent Plantings

Emergent vegetation was planted in the Created Wetland in 1995. Heavy depredation by geese and

other waterfowl left sparse emergents. However, at a minimum, cattail (Typha lad/olia, T.

angllstifo1ia), burreed (Sparganillm eurycmpum) and softstem bulrush (ScUpus validus) are present,

and it is likely that a well distrIbuted assortment of plants would emerge under protection from

waterfowl even without additional plantings. Goose fencing as used in Wetland le was installed on

November 19, 1997 (see next secti0n). Then, to insure re-establishment of emergent plants at design

densities, areas that remained flooded after f1ashboard removal received supplemental plantings

selected from the 100% Design emergent plant list. Selected species (Table 3) are those that showed

vigorous growth in Wetland le and tbe Enhancement Area. Plants were distributed throughout

4



approximately 0.8 acres of the Created Wetlands on November 20 and 21., 1997. All materials were

dormant bare-root stock.

Table 3. Emergent Plantings

Wet Meadow· (saturated to 2 Inches deep)

Species Quantity Spacing

Soft rush/Juncus ejfusus 100

Rice cutgrassjLeersia oryzoides 50

Wool grassjScirpus cyperinus 50

clusters of mixed plants on 2' centers

around marsh perimeter.

Shallow Marsh· (0-8 inches deep)

Sgecies Quantity Spacing

Softstem bulrushjSciryus validus

ArrowheadjSagiltaria latifolia

Pickerel weedjPonteden"a cordata

BurreedjSparganium sp.

600

600

600

600

clusters of plants on 2' centers

clusters of plants on 2' centers

clusters of plants on 2' centers

clusters of plants on 2' centers

Deep Marsh (> 12 inches deep)

Species Quantitv Spacing

Spatterdockj Nllphar vanegatum

Water lilyjNymphaea odorata

50

50
clusters of plants on 3' centers

clusters of plants on 3' centers

Emergent plants were installed around the edges of all peninsulas and in the shallow bays betwee~

peninsulas (Figure 1). This spatial arrangement enabled protection with goose control fencing as

described below.

Herbivore Control

Emergent plantings in the Created Wetland will be protected from goose predation by the same

methods employed during Wetland]A plant establishment:. mesh and string fencing. Fences were

erected within the Created Wetland one day before emergent plant installation. The fences consist of

4-foot grade stakes placed approximately lO·feet apart, \Vith strings 6 to 8 inches above the water

connecting each stake in a grid pattern. Sturdy plastic mesh fencing was attached to perimeter grade

stakes (land side and water side) with a few exceptions. The approximate location of goose fencing is

shown in Figure 1.
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Shrub Assessment

Despite the elevated water levels, shrub mortaliry has been low. Mortality est:i.tnates were not possible,

since the exact number of shrubs installed in the Created Wetland was not recorded by the contractor,

The 1996 As-Built Report by Coastal Environmental (Attaclu:nent 1) indicates that less than 940 shrubs

were installed. However, planting densities were greater than the design called for since grading

changes left a smaller shrub planting zone than origin.al1y planned. Approximately 64 dead or nearly

dead shrubs were observed in the wetland, and Z2 in the upland buffer. These low mortality levels do

not compromise design densities, in fact, there are no apparent spaces between shrub clusters. There

has been vegetation stress, but stressed plants are sprouting from the base and are likely to survive. No

further shrub plantings are rerommended for the Created Wetland.

Earthwork

Some erosion on the eastern bank of the Created Wetland caused deposits of sand in the upland buffer

and wetland that were excavated in early October. A thin layer of topsoil was then spread in this area.

Shrubs were flagged with blue flagging to increase their visibility and prevent accidental destruction by

equipment. This area was reseeded 'illith upland and wetland seed mix.

r

33 Wetland lC

[ HerbaceQUS CQV\(;t

Herbaceous cover in the wet meadow and marsh areas ofWe.tland IC is satisfactory.

[

r

Shrub Assessment

Twenty nine dead shrubs were observed around the perimetc:.r of Wetland Ie. The As-built Report

indicates that 177 shrubs were planted in this area. This mortality rate of 16% is partially attributed to

mower damage. Less than ideal planting conditions (shallow topsoil, compacted subsoil) as identified

in the As-built report by Coastal Environmental may also have contributed to plant mortality.

However, natural recruitment of various species of willow has been strong.f·
l

{
To ensure a visual screen for the Wetland Ie marsh, 30 shrubs were added around the southern

perimeter of Wetland IC and the Enhancement Area. This included 12 silky dogwood (Comus

amomwn), 11 nannyberry (Vibumum lentago), and 7 sweet pepperbush (Gethra alnijolia).

L
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3.4 Wetland 3A Restoration Area

Shrub Assessment

Shrub mortality rates are estimated to be approximately 0-1 % based on the number of living and dead

shrubs observed in a portion of the Wetland 3A Restoration A.rea. As in the Created Wetland, shrubs

were planted more densely than designed, so design densities are still exceeded. No further planting is

required. Plant stress is evident, but most shrubs with diebaclc are sprouting vigorously from the base

and are expected to survive. In addition, natural recruitment of alder and willows is occurring, which

increases shrub density.

,... HerbaceQUS Cover

Herbaceous cover in the Wetland 3A Restoration Area is satisfactory, with the exception of weed

problems as noted in Section 3.7.

3.5 Wetland 3A Supplemental Planting Area

r-
!

Shrub Assessment

In 1995, 146 shrubs were installed in the supplemental planting area (Coastal Environmental, 1996). A

tally of remaining plants on October 1., 1997 identified approximately 6-11 deaths, or 4-8 % mortality.

Flagging tied to each plant was missing in some cases, and it 'WaS not always possible to distinguish

between nursery stock and natural recruits. The naturally recruited .shrubs include many of the species

intentionally planted.
L

The trees and shrubs in the buffer of ZODe of Wetland 3A provide excellent cover and screening.

Replacing the few dead nursery shrubs would not provide a me3SUIable increase in density or

community structure.

3.6 Drainways

Shrub Assessment

Plantings along the Atlantic Ave. Drainway, which was reconstructed based OD Regional

Transportation Center design, were completed in early October, 1997, according to design spacing and

species requirements. However, it was decided that a very narrow planter on the eastern side of the

drainway along a chain link fence would not be planted.. This area (Figure 1) is extremely narrow,

steeply sloping. and reportedly receives snoW from the adjacent parking area. Shrub plantings in this

7
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area would be unlikely to survive or thrive. In addition, shrub plantings along the Created Wetland

berm were not planted. This area will be planted when the adjacent Regional TransportAtion Center

parking area is constructed.

[

r

All other drainways were planted in 1995. Approximately 80 shrubs died along the New Boston Street

Drainway in the summer of 1995. and were replaced inNovember, 1995. In September and October

1997, dead shrubs along the New Boston Street Drainway and the drainways leading from Wetland Ie
were tallied again. Only two dead shrubs were observed along the Wetland le outlet. Mortality along

the New Boston Street Drainway was much higher, particularly on the east (road) side. The number of

dead shrubs observed in the New Boston Street Drainway planters (excluding the powe:rline right-of-

way) was 53 out of an estimated 460 shrubs (at least 12% mortality). and an unknown number are

missing altogether. At least some of the deaths resulted from stem inj ur.y by mo.mng or weeding

equipment. The most vigorous species along the New Boston Street Drainway by far was rugosa rose,

which was also favored during planting.

Approximately 124 new shrubs were installed on October 9, 1997 along the eastern side of the New

Boston Street Drainway. The planting procedures outlined in Construction Specification Section 02938

were followed. The species planted included virginia rose, sweet pepperbush, maple-leaved viburnum,

and nannyberry. An additional 48 shrubs were planted along the western side of the New Boston

Street Drainway and its rnbutary near the southern end of the Kaknes Wood Products property.

I'
L

3.7 Weed Removal

Woody shrubs and trees growing in drainway channels have the potential to collect debris and block

flow. The location of greatest woody plant invasion is the New Boston Street Drainway in front of the

Kaknes property. Since these plants are growing in rip rap, removal of the entire plant (including

roots) may be difficult. However, simply cutting the stem or trunk of some species encourages

vigorous growth of multiple stems. Therefore, removal of roots is recommended. This may be done by

pulling or herbicide. This maintenance activity is not critical at this time, and.....uI be addressed during

long-term monitoring and maintenance.

8



In 'Wetlands, problem species are purple loosestrife and common reed. Purple loosestrife is present

along the edges of the Created Wetland and Wetland Ie. Eradication of the entire plant is essenti.aI;

and these species can spread vegetatively. Hand removal of small plants is best performed in spring:

and summer before plants mature, but while soils are very wet. Plants should be removed from the site

and disposed of to prevent seed dispersal. La.rger plants that are difficult or impractical to pull can be

treated with spot applications of the herbicide Round-up or Rodeo to kill the entire plant. Both purple

loosestrife and common reed are abundant in the seasonally flooded portion of the Wetland 3A

Restoration Area. Control by hand removal would be very difficult at this stage. Complete control of

these invasive plants by any means is virtually impossible; since they are abundant in upstream

wetlands. Over time, their abundance in the Restoration Area will diminish as shrubs and trees grow

and provide shade.

9
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Site Description

'I'hd Consent Decree requires the e~eclitiOtl of remedial action for the comainment and/or
treatment of hazardous sublltimCes in the soils, air and groundwater of the subject site, For the
control of air cmlsaiot\Sj trtGluding odor compounds pmduced ,tS noresuH of the decay of hides in
the hide pile. the remedial action consisted of tho followit\g componenb:

• Stabili~e the side glopes of the East Hide Pile

• Install a gn::; collection system ~.

• Cap the hide pile with a synthetic membrane to establish impregnability and soil cover

• Tr(:at the collocted gaseous emislIions; thtll'Il1111 oxidation ~r.eahl1ent was selected.

Thig CertiHcation of Comptt:lloU Report address os the trcatmerlt of collected gaseous emissions
using: l\ thermal oxidation treatment system,

~FILL GAS AND,TREAIMENI SYSTEMS

OM Treatment System

The glU treatment system is, ~ssentlll.lly a Hare-type thermal oxidiz~r syst6m; ancillary equipment
includes'.

• Landfill gas exhausters

• Continuous emissions mortitoril1B system (GEMS)

• System instrumontation and controls

.. Suppllilmentall'uel supply (prOpHl1e t~mks) whh teed control ~ystcrn

.. Nitrogen geui;l'E1.tion systQm (pll(:'Jutnatic fluid for Il.ttiv.itictl nt' buttertly valves on gas
colleotlon IClt~nl1::l,)

The landfill gas therrnal oxidizer system is housed in an 1g tt by 32 ft section of the 'tOU building,
the adjQlning space is occupied by a conJer<mcc room and otlices,



CCl1ificatc of Completion
Dcccmbor 1996

Total collected gM flow was estimated at l'I.pproximatl:lly 80 cubic feet per minute (din). This ,gas
flow was assumed to lie a cc.~mbinatinn of gas. generated by hide ~.hll;ltyand atnmsphcric l¢akaM:c
through the geomembrano liner. Gas chnracterizll.tlol'l lnvestlgation revealed that gas collected
~)\ler the dMa}'lnflj hide!\ c.Ol'\t.llln t.he tc.Howing constituents:

• Methane ~ 5,5 to 240,000 ppmv

.. Hydrogen :;ultide - 0027 to 2,&9<Jppmv

• Other orS;lmic constituents - 0.005 to 4.4 ppmv

For design purposes a conset'vative continuous gas flow fnte of 150 cfm. with 24 percent methane
and 0.28 percellt hydrogen sulfide was selected< It must be !tOted that this design ba.!}i~appears to
he very conservativll when compared to estimates ba~ed cn the ticld moasurements and
e.stirn~itions of atmospheric ail' leaka.Qe into tho col1CCtiOl\ sytoltem, The TOU system was installed
as d'escribed in thl:'l LOO% Design Report with one modltication--elimll'llttion of'the water $C~l.

A.frR0ACfi TO I;1;VALUATING COMPLETION

In dettlrmining that implementation activities huve beeli completed in fbll satisfaction of the
requiroments of the Consent Decree, the following activitlc~ wel c pca rmllu:d:

oil Review ofConscrtt Decree - Civil Action No 8.9-0195.MC

... Review of Volume 5 of 100% Design Report

- Chapter"[ 5: Gas Collection System

~ Chapter t6: G~\''iTreatment System

• Review of Vclumc 6 of 100% Delllgn Repo1t

- Bid Form and Speclfication~

• Change requtl8t uocmuenls

• Field inspection 01' Gas CollectIon and Treatment r<acility and obselvation of fiyl:tem
operal!on

3
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• Review of Facility Design Dmwings

• Discussions with installation and oporatiOI\ contractor

The TOU system wa~ designed to continUOlll:lly proce~~ 150 din oflandtill gas Llontaining 24
percent methane and O,2H percent of hydrogen sulfide.

Operation of the TOU has not been 011a continuous basis. operlltion has been batch~wise three
time per week (Mondays, Wednelidays and Fridays) lasting a.bclit eight hOtll'5 <;l'tQhda.y,
Observations on these operations havl; indicated that att8r two to tbur hours the gas extracted
from l.he hide rile appear to be QrOl'ttly reduced in fuel vaJnc. This ()Dservlltion ~trongly suggest~
that th~ hide pile is not producing gas at the rate initially ostimated in the design phas~ of this
project

Processed gas emissions of hydrogen sult1dc as monitor.:d by the CEMS analyzer unit have
demonstrated tho TQU to be enec.tl...,~..

In $um.mary. aside from the I'educed gas pro<iuctlon, the TOU system tllnctions as des.igncdtwitft.-O-
~ IIIIelif drs.'ilbl!l:ek. One drElwbackot'tho system as currently (lperated 13 au excessive

COOSl.lmption of supplemental aIel; fbr about 4 to 6 hours supplc::mentalfuel is consumed without
bcnoth .. (j,e" c)(,truch.:d lum,Um sa1l (j()litl~hilow l~ve1s ofmctha.nc and hydrogen liol.llfide).

PI,ANNEn SYSTEM UP-GRADE

The current batch mode ofopct'ation of the TOU sy:.;temrequires a significant amount of man·
power at!ention ospecially during the ~t!lrtMup, To meet both reduct:d gas productLon ami Lo
moderMe the mali-power requirement for system uperation, an tip-grade of the treatment system
is planned.

Tht'5 up-grade entails automation ()f the system to provide for:

• Less operator aUention

• More economical use of liupplemtltltal fuel
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Certificate of Completion
December 1996

• 'More structured operating schedule

ill A. me~hanism whereby the operation oftnc !>y~temcan be adjuat¢d to meet the
dynamic characteristics of gas g~neratiort in the hide pile.

Tht= approach to the proposed system automation is time sequencing of tho operatfe,n.

CONCLUSj0!"i

'the TOU system was installed in accordance with the 100"/0.J~3iBn all modltied. C()lUlmlou~
operation of the ~ygtem has not beel~foUt\d to be necessary, contrary to the expectations!
anticipations in the original de~ign. This is likely duo to the very l.lonservatlllt! estimate of gas
production from the hide pile (i.e" 1SO cfm).

The gMi production rate from the hide pUt: will be dynamic, decreasing with time U:i the pile dries
out and as degradable organic matter diminishes. Therefore the planned system automation is a
good strategy to effecHvoty $l'ld cconomkHlIy meet these changing condltlOt\:;:
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FROM:COURNOYER & ASSOC, PC TO: 61'7 938 '7815 DEe 12, 1996 11:56AM P.02

SUSAN J ~(;RANE

Attorney at Law--------~.-
3~}~osfoll rQ§! ROlli!!
§~db!8ry,MA IlH"I'i6

a~l.51)3:-44@-37oo
bx S08-443·94~

Decemher 12, 1996

Mr. 30hn Fiore
Project Manager
Indu~tri-Plex Site Remedia! Trust
23 Atlantic Avenue
Woburn, MA 01801

Dear Mr. Fiore:

As we discussed on the telephone yesterday aHemooll; j represent WHTR Rea}
Estate Limited l'aitnership, the firs! mortgagee on the above-referem:::edproperty (tlM:
"Property"), It has been caHed to my attention by Jolm Horan, the Property manager at
The Ham.illon Company, that trucks containing clean fin and perhaps other heavy
equipment operated by contractors working on behalf ofihc lndustri-P!cx Remedial Trust
(the "Trust") in their pel'!(mmmce of a response action on the Jndtistri~.P1cxSite have been
using the Properly 3f; a means of access to the Industri·Plcx Site. These activities have
been conducted without any amhorization f)'om the Properly owner, Commerce Way
Limited Partnership.

You inf<mned me that these unauthorized activities on the Property were an
oversight on the part of the Trust and that, unless and until an agreement is reached with
the Property owner, aU activities by the Ttll1>Cscontractors wiH immediately cease on the
PropCl1y. Vou further int<mned me thai, flS of Tuesday of this week, there is 3 road
providing access through the lnclustri-Plcx Site to the area where capping ac:HvH1es
requiring large quantities of clean fill to be tnlcked in arc currently heing conducted. As a
result, access through the Properly ha" become unnecessary but could be needed in the
future in the event of an emergency rendering the new mad inaccessible.



FROM:COURNOYER & ASSOC, PC TO: 617 938 7815 DEe 12, 1996 U:5?AM P.03

Mr. John Fiore
December 12, 1996
:Page 2

Ifthe nust requests any fur{hcl' activities on the Property, in advance of entering
the Property for any purpose, please selid me U draft access agreement for execution by
Cmmnerce Way l.imitcd Partllership by Commerce Way Corp., its managing general
partner. The. dmft agreement should include the follmvll1g: a) a complete description of
all activities to be conducted on the Property, including the nature and number of any
trucks or other heavy equipment that would be seeking acce,,~ and the times of day and
dates when access would be needed; b) the reason frJI' that request; c) a cmuprchensive
indemnification ofCommcree Way Limited Partnership, The Hamilton Company and
WHTR Real Estate Limited Partnership from both the contractor(s) that would be
accessing the Properly and fhe Trust for any and aU harm, damages, injuries or other
Habiiitiel>arising from Hw contl'actors' activities on the Properly; and dJ a copy of the
liability insurance policy of the contI'8ctor(s) providing the indemniflcation,

co; Mr. John Horan (The H(lmilton Co.)
Mr. Greg Rook!:; (WHTR Rea! Estate Limited P21rtnership)
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r§I Woburn Tau Inlet Concentrations
Date Day CH4, percent H2S, ppmv CH3SH. ppmv Others, ppmv Source Reference- " ""

May-go NA. <: 0.0004 u 0.075% <: 0.006 - 0.251 <: 0.005 - <. 0.021 VOCs - <: 0.004 u 0.011 Hide pile gas vems 12/91 Golder Design Report

Aug·90 NA- 0.00055 u 24% 0.027 -2890 <: 0.032 - <: 0.185 VOCs - <: 0.004 - 4.4 Hide pile gas vents 12/91 Golder Design Report

VOCs - 0.004 % Process Criteria, 4192 Golder
NA NA 0.-24% 3000 NA C02 u 75.5% TOU inlet assumption Design Report __

Air Dispersion Modeling in
NA NA NA. 3000 NA NT TOU inlet assumption 12191 Golder Design Report

TOU inlet after 1 hour
11/27/95 Mort 16% 120 NT NT operation iedlar bag sample bv D. K!6ng
5/24/96 Fri. 22% 16 NT NT TOU Inlet at stanup Tedlar bag sample by D. Glle

(CH3)2CHSH - 1.5

~!OO Mon, 313% 88 0.41 082-0.6 TOU inlet at startup r edlar ban sample by D. Gile
8/5/96 Mon. 23% 55 NT NT TOU inlet at startup Tedlar baa samJ>te by D. Gile~ma-'MorL 20% 17 NT NT TOU inlet at sta~up Ted!ar baa sampfe by D. GUe
6/19/96 MOil, 21% 26 NT NT TOU inlet at startup Tedlar bag sample by D. Gile

CH4 • Methane (flammable range 5· 15%)~~~_.
H2S • Hydrogen Sulfide ..
CH3SH • Methyl Mercaptan
VOCs· benzene, toluene, chlofobenzene, eth)'lbenzene. dlchlo~btmzene

(Other VOCs ND} (per 12/91 Golder Design Report)
(CH3)2CHSH • Isopropylmercaptan
eS2 - Carbon Disulfide ~-
NT· Not Tested

-
NA - Not Applicable
NO - Not Oetected

Post.jt@Fax Note 7671 Date
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IndustriMplex Site
Thermal OXidizing Unit Notes December 7, 1998

.. If disconnect the CEM, will CPU still run the TOU on timed runs?

• Data Flags
• F's - System off, no Reading
• P's - Partial Reading

Explanation of the Channel Readings

Channel Sample
___ . --.B.eac:!l!1..9.- __

Explanation

CHO 0.001 Diluted escaping TRS after oxidation (not oxidized, ppb).
This is diluted to use the highly accurate analyzer as well as removal of particulate and
moisture.

CHi 0.020 Escaping T~S ~r oxidation.{Qot oxidized, ppp). This is CHO, corrected for the
dilution factor. l'''<50':-I)'(i piC ,jif..,y

Total sulfur entering the oxidizer (ppb) from the hide pile. This number assumes 5%
correction for methane and air mixture (CH3/ 0.05)

Exiting S02 from the stack. (' CJ IC/:!.z (..t-'(. ¢:' 4. p (---~('< ~ 1'," (;="0/1

CH2 0.204

CH3 10.250
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D J Gile, Inc.

P.O. Box 706, Ketmebunkport, Maine 04046
40 MacChipkay Road, Arundel, Maine 04046

Tel: 207-967-5286
Fax: 207-967-4107

May 22,1998

Industri-Plex Site Remedial Trust
clo Mr. John Fiore
Maverick Construction Management Services
603 Apple Brier Lane
Marlborough, MA 01752

Subject: Compliance Assessment of the ISRT TOU CEMS and Options for Alternative Monitoring
Methods

Dear John:

At the request of the Tndustri-Plex Site Remedial Trust (ISRn, D J Gile, hlC. has completed a compliance
assessment of the East Hide Pile thermal oxidizer unit (TaU) continuous emission monitoring system (CEMS).
Along with this assessment, ISRT also requested that a research of altemative monitoring methods to the TOU
CEMS be conducted in order to identify a more cost-effective solution to demonstrating emissions compliance.

With respect to the CEMS assessment, the objective was to review the existing program operational QAlQC
procedures and identify portions of those procedures, if any, which fail to comply with existing regulatory
guidance for CEMS, This was done by researching all existing regulations involving a CEMS of the type
installed on the TaU program, as well as regulations directed at sources such as the TOU, and determining which
parts apply, or may apply. Upon identifying those sections, the TOU CEMS program was then assessed for
compliance based on those regulations.

The other co-objective to this assessment was to identify technically valid, cost-effective alternatives
(monitoring/test methods) to the CEMS which would continue to demonstrate TOU emissions compliance and
likely to be acceptable to both EPA and/or Mass DEP. This was accomplished by researching and evaluating both
traditional and non-traditional methods of sampling stack gases containing total reduced sulfur (TRS) compounds.
Non-traditional methods are defined as those that are not included as EPA source-specific test methods, Methods
that were likely to be as costly as operating the existing CEMS were not considered. Methods that were not
technically proven as being accurate for TRS sampling were also not considered.

Description of Current CEMS

The current TOU CEMS is the third system to be considered for continuous monitoring of TOU stack effluents.
The first system, specified by the Trust's remedial contractor, was designed by Anarad. During the final stages of
consideration, this system was identified to be technically inappropriate due to conflicts between the systems
measurement method and the unique species of compounds likely to be emitted from the TOU stack. The second
system, also specified by the remedial contractor, was designed and manufactured by Datatest. This system
passed the technical evaluation stage and was installed by Datatest technicians several months ago.
Unfortunately, the system proved unreliable and was disassembled following a series design problems and
component failures caused, in part, by the extreme temperature environment inside the TOU stack. The existing
system, manufactured by Thermo Environmental Instruments (TEl), was installed last fall. However, due to
subsequent alterations to the TaU operational cycle, and the associated cyclical changes in stack chemistry (i.e"



Mr. JohnFiore
May 22,1998
Page 2

formation of condensation in the stack probe when the TOU was off), the system had to be modified and did not
become fully operationailliltil February of this year. One of the modifications also included an additional system
to monitor inlet hide pile TRS compounds feeding into the TOU.

The existing CEMS, TEl Model 200, utilizes an in situ stack dilution probe such that extracted stack gas is
diluted sufficiently enough to be measured by extremely accurate ambient gas analyzers. In order to reduce the
capital costs of the CEMS, the effluent portion of the analytical system is comprised of components originally
used in ISRT's now decommissioned ambient TRS monitoring program. The stack gas extraction system utilizes
materials that are commercially available for the most extreme (hot) temperature environments, yet the TOU stack
effluent exceeds those ratings. Therefore, the probe is offset slightly from the direct effluent stream to allow for
sufficient cooling before stack gas is introduced into the system. Upon measurement by the analyzers, analog
signal outputs are sent to a PC-based data acquisition system for data archiving. This PC-based system also
serves as the TOU automation controller (DAS/ControlIer). For routine QNQC checks, the CEMS allows for the
manual introduction of multiple calibrations gases for zero and span calibration drift assessments. In order to
maintain system stability the CEMS is operated continuously, even during periods when the TOU is off.

Given the uniqueness of the TaU, and the complex chemistry associated with the effluent, the current CEMS is
technically the most appropriate of all commercially available CEMS for this application.

Compliance Assessment of TOU CEMS

With respect to compliance assessment, the CEMS in operation at the TOU building is not subject to specific air
guidance since the TaU is not included as any of the sources targeted by existing air regulations. Also, the TaU
is part of a Superfund remedial project. Therefore it is normally the decision of the project's regulatory authority
(i.e., EPA andlor Mass DEP) to require, and approve, methods for the establishing compliance along with
associated QAlQC procedures. In the case of the Industri-Plex, the site's 100% design plan simply states that a
CEMS will be used to monitor effluents and incorporate an alarm system should TRS emissions exceed 30 parts
per million. There is no mention of a formal monitoring plan as part of the 100 % design plan, and there was no
CEMS type formally proposed for the TOU. Given this, and the fact that EPA and Mass DEP have approved the
design plan as written, it would suggest that ISRT may install a CEMS of any type or configuration, as well as
follow any QAlQC procedures it deems appropriate. However, this may not be the case.

All regulations with respect to a CEMS of the type installed at the TOU building are discussed in Title 40 of the
Code of Federal Regulations, Subchapter C - Air Programs. Specific CEMS regulations can be found in Part
60 - Standards of Performance for New Stationary Sources (NSPS), and Part 75 - Continuous Emissions
Monitoring. The regulations found in these sections are directed at new industrial sources (part 60) and at
sources which are applicable under the Acid Rain Program (part 75) as a result of the 1990 Clean Air Act
Amendments (CAAA). The guidance for both parts is very specific and detailed with respect to operational
QAlQC requirements and is directed at any CEMS, regardless of the pollutant monitored. Even though the
CEMS QAlQC procedures discussed in both Parts 60 & 75 are not directed specifically at the TOU CEMS - as a
result of the TOU not being included as a source targeted in those parts - they are regulations directed at those
similar to the TaU CEMS. Given this, it would not be unreasonable for the regulating agencies in charge of the
Industri-Plex to require, or at least expect, that the TOU CEMS be operated within those guidelines. If
individuals of EPA's air branch were to become involved with the TOU program they would very likely expect
this. Therefore, the TOU CEMS should be assessed for compliance based on those regulations.

Parts 60 &: 75 CEMS QA/QC Requirements
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Since Parts 60 & 75 provide very detailed guidance depending on the specific source and pollutant(s) monitored,
this assessment highlights the most basic areas of compliance required for any CEMS, Le" performance
specifications, calibration schedules, data validation, personnel involvement, etc. Those requirements are as
follows:

Facility pre-installation requirements:

.. Submittal to regulatory agencies, and subsequent approval, of a monitoring plan and CEMS method of
monitoring (i.e., CEMS type). This plan is to include and detail all proposed CEMS operational QAlQC
procedures, procedures for correcting CEMS "Out-of~Control" situations, routine maintenance procedures,
data review QAlQC procedures, procedures for missing data, audit procedures, and data reporting
protocol,

Following CEMS installation, the operating facility is to:

conduct a relative accuracy (RA) performance specification test, and;

.. conduct a seven-day calibration drift (CD) performance specification test.

After initial testing, the following routine QAlQC procedures are required:

.. daily CEMS zero and span calibration drift checks using compressed calibration gases;

.. quarterly relative accuracy test audit (RAT A) using EPA source test methods or;

.. quarterly cylinder gas audits (CGA) using EPA Protocol I gases;

.. yearly RAT A test using EPA source test methods.

The above QAJQC procedures do not include mandatory daily assessment of data and corrective action
requirements should any of the QAJQC procedures reveal unsatisfactory results.

Compliance Assessment of TOU CEMS as Compared to Parts 60 & & 75

As the TOU CEMS program currently operates, none of the above requirements have been met, or to-date been
completed. As part of the TOU CEMS program, there was no formal monitoring plan developed or submitted,
though it is not known whether a plan was ever requested by either EPA and/or Mass DEP.

Since becoming fully operational, the TOU CEMS to~date has not completed any type of performance
specification test, nor has the program instituted the daily zero and span calibration drift checks. It should be
noted that originally, the TOU DAS/Controller was programmed to operate on an irregular schedule depending on
the level of TRS entering the TOU. This prevented the programming of regular daily zero and span calibration
drift checks as a result of inevitable computer software conflicts. Subsequently, the TOU was found to operate
more efficiently based on a regularly cycled operating frequency (i,e., a set time of operation and a set time of
inactivity), and as a result, now allows for the capability to program daily drift checks, As the program operates
today, calibration drift checks are conducted on a monthly basis only.
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With respect to quarterly audits, none has been completed to-date. Since the TaU CEMS has been in operation
for less than one year, the annual RATA test requirement has not been exceeded.

Alternative Monitoring Methods to Demonstrate Emissions Compliance

Assuming the TOU CEMS is required to meet compliance, as specified in Parts 60 or 70, the program will require
a significant, unavoidable increase in scope. More importantly, the program will be subject to a significant,
unavoidable increase in operational costs. This is in addition to the cost to maintain the system as is. As a result,
it is strongly recommended that an a1temative(s) to the CEMS be studied in order to demonstrate the mandatory
emission compliance as stated in the 100% design plan.

It is important to understand that the only reason a TaU CEMS program is required is that the Trust's 100%
design plan proposed, and the regulatory agencies approved, that a CEMS would be used for compliance
demonstration. Since the TOU is not a specific source that is defined in existing regulations, a CEMS is not a
requirement, and it is therefore acceptable, and reasonable, to propose any technically valid approach for
compliance demonstration. Therefore, it is also reasonable for the Trust to obtain approval for an altemative
method for compliance demonstration.

CAMRule

EPA has recently promulgated altematives for affected sources in order to demonstrate air emissions compliance
as a result of the CAAA Title V permit program. The sources which are affected by Title V were initially
required to install costly monitoring systems (i.e., a CEMS) in order to demonstrate compliance with air
regulations. However due to great public criticism of these requirements, EPA has adopted the Compliance
Assurance Monitoring Rule, otherwise known as the "CAM" rule. This regulation allows affected facilities to
demonstrate and establish compliance by monitoring and verifying critical process parameters for proper
operation, thereby assuring regulatory agencies that they comply with established guidelines. In simple terms, if a
source is operating properly, and critical operating parameters are monitored effectively, it is therefore assumed to
be in compliance. Parameters monitored may include process feed rates, temperatures, fuel types, etc. These are
parameters that are typically already monitored by a facility in order to maintain the efficiency of a process. Since
a source is already monitoring these parameters, it removes the need to install other, more costly monitoring
devices, such as a CEMS.

In the case of the TOU, critical operating parameters already monitored include temperature as well as several
other system checks in order to operate efficiently and properly. The CAM rule also requires that if a process is
not operating properly then corrective actions are to be implemented immediately. The TOU incorporates several
system interlocks which shutdown the TOU in the event of process failure, thereby complying with that part of
the rule. It is likely that a technically valid case can be made that if the TOU is operating properly it can be
assured that it complies with the established 30 parts per million emission limit. Even though the TOU is not
required to meet Title V regulations, the CAM rule is a compliance tool that is intended to help sources similar to
the TOU. Therefore, it is recommended that this approach be proposed for the TOU.

Alternative Emissions Test

In order to prove that the CAM rule approach applies to the TOU, it may be necessary to conduct some type of
non-continuous emissions test during TOU operation. There are two approved EPA stationary source-specific
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methods to measure sulfur compounds - methods 15 & 16. Method 15 was derived to determine hydrogen
sulfide (H2S), carbonyl sulfide, and carbon disulfide emissions from tail gas control units of sulfur recovery
plants. Method 16 is used to determine H2S, methyl mercaptan, dimethyl sulfide, and dimethyl disulfide. These
methods, by defmition, incorporate several other EPA source-specific methods for measuring stack diameter,
isokinetic flow, and particulates. They are also equipment and labor intensive, and as a result, are very expensive
to complete. Therefore, these methods do not satisfy the objective of a cost-effective alternative.

Several other alternative methods were researched and evaluated, however the vast majority were found to be
unacceptable as a result of either being too costly or technically inappropriate.

Stack Emission Sampling Using Restek SilcoCan™ Canisters

Due to the general instability of gaseous TRS compounds, EPA has in the past officially disapproved of many
other test methods, such as grab-bag (Tedlar®) or Summa® passivated canister samples for source emissions
testing. However, as a result of recent technological improvements with respect to the stabilization of TRS
sample media, EPA and/or Mass DEP may now be willing to consider one of these non-traditional methods as an
alternative.

A dramatic technological improvement to Summa® canisters is the Silcosteel®-lined SilcoCan™ passivated
stainless steel canister manufactured by Restek Corporation (Restek). Similar in design to Summa®, these new
canisters are lined with fused silica (glass) and have shown extremely encouraging results with respect to the
collection and stabilization of gaseous TRS compounds. The process of lining the canister with glass inhibits
sulfur compounds from binding to the canister walls, as occurs with SUmnla® passivated canisters and/or
untreated Tedlar® bags. The advantages to canister sampling is that samples are less likely to be lost in shipment
due to rough handling, and that the necessary equipment required to extract a sample of stack gas is relatively
small and inexpensive. The canisters are typically rushed via ovemight carrier to a laboratory for immediate
analysis.

Concerning a possible method protocol, samples would be taken after a pre-determined period of TOU operation,
for example after fifteen minutes of flare activation. A sample of stack gas would also be collected for a pre-
determined time period, such as a one hour integrated sample. The exposed canister would then be sent overnight
carrier to a laboratory specializing in gaseous TRS analysis. This laboratory would also specialize in SilcoCan™
canister preparation. Samples would be collected from the same location as the current CEMS probe using a
modified sample port. SilcoCan TM canisters can be exposed using either positive pressure or partial evacuation.
Partially evacuated canisters are the least equipment intensive and easiest to use since the canister itself extracts
the entire sample under vacuum. Positive pressure canisters allow for higher detection limits but require
additional equipment, including a Teflon-lined pump, to extract the sample. Since the TOU emission limit of 30
PPM is well above the detection limit for partially evacuated canisters, these would be used for this method. A
six-liter canister would provide more than a sufficient sample for analysis. QAJQC possibilities include a batch or
trip blank, collocated sample, and a laboratory spiked trip sample.

With respect to emissions determination, data results should ideally be reported as a volumetric mean, i.e., parts
per million or parts per billion. This eliminates the need to measure stack flow which would require the
implementation of several costly EPA source-specific flow measurement methods. Volumetric data is also
appropriate since the 100% design plan specifies a not to exceed emission limit in parts per million. In the case of
the Industri-Plex TOU, a reasonable testing schedule would be to conduct sampling on a quarterly basis, i.e., four
(4) times per year. A yearly test could be proposed but would be less likely to be approved. Another approach
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would be to sample quarterly, and if all results are satisfactory, reduce the schedule after one year to an annual
test.

TIle most obvious advantage to canister sampling is the relatively low cost to extract and analyze the sample.
Analyses of sulfur compounds using ASTM D~5504 is typically $300 per sample and includes canister
preparation, shipment, and basic laboratory QNQC documentation. Another is the relative ease in extracting the
sample. This method would require no more than one day and two individuals, with minimal equipment, to
complete the task. In actuality, one individual could complete the work, however for safety purposes (stack
climbing), two individuals should be involved.

After extensive research and evaluating several alternatives, this method was found to best meet the two key
criteria of an alternative that is cost-effective and technically valid, Therefore, this is the method we recommend
as an alternative to the TOU CEMS. It is suggested that a final method protocol be generated after EPA and/or
Mass DEP have given their initial approval to this method (i.e., canister sampling).

Contained in Attachment A is documentation from Restek describing the applicability of the SilcoCan ™ for TRS
sampling. This information is provided to support the technical validity of this method.

Also included inAttachment E, is a sUlllffiaryof the related experience of Air Toxics, Ltd. of Folsom, California.
We recommend Air Toxics, Ltd because of their extensive program experience analyzing sulfur compounds as
well as preparing and extracting SilcoCan™ samples. As noted in their summary, projects involving the use of
the SilcoCan™ for sulfur analysis include government clients, as well as programs involving source testing.

CEMS Data

As a supplement to this assessment, Attachment C contains five-minute averaged TOU CEMS data from
February 1 through May 14, 1998. This database reflects nearly four (4) months ofTOU operation. The CEMS
data is provided to document the low TRS levels emitted from the TOU stack. The data is divided into raw
analyzer and dilution-multiplied values. It is the dilution-multiplied data that are the actual stack emissions and is
reported in parts per million (column three). Data for both the effluent (columns three & four) and East Hide Pile
inlet (columns five & six) systems are provided and are also reported in parts per million.

Even though the CEMS does not comply specifically with Parts 60 & 75 QNQC requirements, th.e CEMS has
nonetheless been checked for calibration drift on a monthly basis throughout the database period. The gases used
to check for calibration drift includes those certified to EPA Protocol I standards as specified by Parts 60 & 75,
During each monthly assessment, no calibration drift check result has exceeded 15% - the maximum allowable
limit for Parts 60 & 75 CGA standards. Therefore, the data should be considered with a high degree of reliance.

As presented in the database, the stack effluent TRS emissions are extremely low at all times during TOU
operation. In fact, all stack effluent TRS data values are well under 1 PPM during the entire period - well below
the emission limit of 30 PPM. This strongly suggests that the TOU is in fact, well within compliance.

Conclusions

The following is a summary of the points discussed:
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The Trust's 100% Dest.6lJ1Plan proposed, and the regulating agencies approved, the use of a CEMS as the
method for demonstrating compliance with the established TOU stack effluent emission limit of 30 parts
per million.

• The existing TOU CEMS program, as currently operated, is not likely to be considered in compliance with
established guidance for CEMS operations,

.. To bring the CEMS into compliance, including the necessary QAlQC effort, would require an extremely
costly and labor intensive upgrade to the program,

e As a resuh of the cost to bring the CEMS into compliance, it is recommended to identify and propose
alternative compliance monitoring methods which are cost-effective, technically valid, and acceptable to
EPA andlor Mass DEP

.. The Title V CAM rule allows for affected sources to assure compliance by monitoring process systems for
proper operation. If the process is operating properly then the source is assured to be in compliance. The
TOU currently monitors critical operating parameters, such as temperature, therefore this rule can likely be
applied to the TOU.

.. In conjunction with the CAM rule, propose a quarterly test to prove that while dle TOU is operating
properly, it is in fact within compliance,

e Propose the use of glass-lined SilcoCan™ canisters for stack gas sampling, followed by next-day
laboratory analysis, as the test method,

Report test results as a volumetric mean in order to avoid costly EPA stack flow methods used in mass
emissions calculations, Since the 100% Design Plan stack emission limit is volumetric, this approach is
valid and most appropriate.

Based on the various points discussed in this assessment, it is likely that the TOU CEMS QAlQC procedures
would be considered inadequate by regulatory personneL Given the high cost to implement the necessary
improvements, it would be beneficial for the Trust to propose alternatives to the TOU CEMS. The combination
of assurance monitoring in conjunction with regularly scheduled canister sampling, is a reasonable, cost-effective,
technically valid approach to demonstrating continued emissions compliance,

I truly hope this information addresses the Trust's needs. Please feel free to call me at (207) 967~5286, or e-mail me
at dewg@cyberfours,com should you have any questions or comments concerning this document,

Sincerely,

Dewey J Gile
President & Air Quality Meteorologist

Attachments
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SilcoCao™ The Ideal Canister for Sulfur
Compound Storage

Sulfur compounds are
emitted from a variety of

sources including
petrochemical processes,

land fins, and stack
emissions. Because their
odor1 these compounds are
a nuisance. They frequently

require air monitoring and
analysis.

Figure 1: The Silcosteel® lining in the
SilcoCan ™ canister reduces adsorption of sulfur
compounds,

Collection of air samples containing trace levels of sulfur compounds is difficult because they readily
react with stainless steel sampling vessels such as Summa® Canisters, Because of this reactivity with
stainless steel, Tedlar® bags have been used for collection of sulfur compounds, However, the
stability of these compounds in Tedlar® bags is limited to 24-48 hours,

Restek's Silcosteel®-lined Silcocan™ canister is the ultimate solution for long term storage of air
samples containing sulfur compounds. Silcosteel is a unique process that chemically bonds a layer of
fused silica material to the stainless steel surface, reducing adsorption and breakdown of active
compounds, The Silcocan air sampling canister has been shown to maintain the stability of trace level
sulfur compounds up to seven days with little or no degradation.
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A stability study of six common sulfur compounds was recently conducted by
the Bay Area Air Quality Management District. These compounds were
spiked at two concentration levels into Si1cocan air sampling canisters and
measured at time intervals of 1,2,3,4, and 7 days. The results of this study
are shown in FiQureS ') and 3. The data clearly shows that even after seven
days of storage in a Silcocan canister, over 90% of these six sulfur compounds
were successfully recovered,

Figure 4: A Silcosteel®-treatoo diaphragm valve insures a
mpletely inert sample pathway,

Since any stainless steel surfaces that come into contact with sulfur compounds will cause adsorption,
a Silcocan canister with a Silcosteel-treated valve is recommended, Figure 4 shows a Silcosteel-
treated diaphragm valve. All internal parts that come into contact with the sample have been
Si1costeel-treated. Also, any portion ofthe sampling pathway, such as the flow controller or tubing,
should also be Silcosteel-treated. For more information about Restek1s Silcosteel process, please
contact our Technical Service team or your local Restek representative.

Collection and storage of highly adsorptive sulfur compounds is no longer a problem with Restek's
Silcocan canister. Silcostee! technology reduces the adsorptive characteristics of stainless steel. Even
trace levels of sensitive sulfur compounds can be stored for up to seven days without significant loss
using Restek's innovative technology.

Product Listing
SilcoCan™ Canisters with
Silcosteel®-treated Valves

Sizes Cat. #

1.0 Liter 24201-650
1.8 Liter 24202-650
3.0 Liter 24203-650
6.0 Liter 24200-650
15.0 Liter 24204-650
Silcosteel® Replacement Diaphragm Valve: cat.# 24221

back to top
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Figure 2: No significant loss of sulfur compounds when stored
in a SilcoCan™ for up to 7 days ..
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Figure 3: Even 1ppm of sulfur compounds is recovered from a
SilcoCan™ canister after 7 days ..
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SilcoCan™ Canister with
PressureN acuum Gauge

'" Easily monitors pressure inside a SilcoCan™ canister.
'" Accurately measures from 30n Hg to 60 psig
'" Fully protected by the canister frame.
'" Excellent inertness for polar or sulfur compounds.
'" Leak-free 1I4-turn diaphragm valve.
'" Five sizes available.

No more guessing the pressure in your air sampling canister! We have equipped an additional port on
the SilcoCan™ canister with a high-quality vacuum/pressure gauge to continuously indicate the
pressure inside and to ensure sample integrity during transport. The gauge is positioned to easily read
vacuum as low as 30" ofHg or pressures as high as 60 psig and is fully protected inside the canister
frame.

SilcoCan™ canisters have many additional features that make them superior to other commercially
available canisters. The inert fused silica lining prevents the sample from coming in contact with the
metal surface on the inside of the canister, so even active polar or sulfur compounds can be stored
without adsorption. The high quality 114-turn diaphragm valve eliminates leaks and is connected to
the canister with a vacuum-tight Ultraseal® fitting that cannot be overtightened. The easy-to-read
indicating plate quickly shows if the valve is open or closed. The rugged canister frame surrounds the
canister, eliminating weld spots that can cause adsorption sites inside the canister. The new
vacuum/pressure gauge makes this SilcoCan™ canister the ultimate in air collection equipment.

SilcoCan™ Canister with
VacuumfPressure Guage:

Size cat.#
I-liter:
1.8-liter:
3-liter:
6-liter:
15-liter:

24210
24211
24212
24213
24214

To order the SilcoCan™ canister with a Silcosteel® valve, include suffix # -650 with the catalog #.

back to top
previous I next

Copyright© 1996 ResfekComom(jori. All Rights Reserved.
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SilcoCan™ Canisters for All Air Sampling
Needs!
--Updated in the Summer 96 Advantage!

A complete line of Si1coCan™ canisters for air sampling is now available fi'om Restek!

The small 1.0 and 1.8 liter canisters are perfect for grab samples and soil gases. The 3.2, 6.0 and 15.0
liter SilcoCan™ canisters are great for integrated ambient air samples. The 15.0 liter SilcoCan™
canister is an excellent size for making standards for analytical testing and easily allows for 24-hour
sampling as well.

Ail sizes offer the same innovations as our 6.0 liter SilcoCan™ canisters:

Fused Silica Lining:

Each SilcoCan™ canister is lined with a layer offused silica. This layer is chemically bonded to the
interior surface using Restek's proprietary Silcosteel® process. This layer provides unsurpassed
inertness for active compounds and will not crack from harsh handling in the field or during transport.

1/4 Turn Valve and Locking Pin

Restek has incorporated Parker's 1/4 turn diaphragm valve with an indicator plate to help analysts
easily determine ifthe valve is open or closed. The locking pin prevents the valve from accidentally
opening during transport.

Vacuum/Pressure Fittings

SilcoCan™ canisters are equipped with Parker's Ultraseal fittings that have metal o-rings which
increase sealing ability and eliminate leakage. Also, these fittings cannot be overtightened.

Rugged Canister Frame

The unique frame design of the SilcoCan™ canister surrounds the sphere and holds it upright without
requiring welding. It is stronger and more functional than a welded frame, eliminating areas where
adsorption of active compounds can occur.

Shorter Cleaning Cycles

Each SilcoCan™ canister and valve can be heated to 250°C, allowing volatile organic compounds to
be removed quickly while the valve is attached to the canister during the cleaning cycles.

SilcoCanl'M Canisters:
Size cat.#

i-liter: 24201
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1.M.-liter:
3.2-liter:
6-liter:
IS-liter:

24202
24203
24200
24204

To order the SilcoCan™ canister with a Silcosteel® valve, include suffix # -650 with the catalog #,

back to top
previous! next
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SELECTED EXPERIENCE SUMMARY

Sulfur Projects using
SilcoSteel™ Canisters and Deactivated Tedlar Bags

Project Client Description
Seneca Meadows, NY Odor New York Dept. of Health I ASTM 0·5504 reduced sUlfur compounds
Incident Response EMCON - 24 hour, 7 days/week standby for

Grand Island. NY receiDt of samoles in Sileo canisters
13ay Park SUbdivision, NJ Mclaren/Hart Over 1,400 samples using glass-lined

Episodic Odor Response & Warren, NJ canisters tor Modified EPA Method 15/16-
background monitoring sulfur compounds, TO-14 low level VOCs

+ tentativelv identified comoounds
New York City Wastewater Malcolm Pimie ASTM D~5504 reduced sulfur compounds
Treatment Plant Odor StudY White Plains, NY in deactivated T edlar baas
Sacramento County Best Environmental ASTM 0-5504 sulfur compounds in Sileo
Lafldfill, CA San Leandro, CA canisters
Bayer Products Air Source Testing ASTM 05504 total reduced sulfur, TO-14
Thermoxidizer #2249 Lenexa., CA VOCs in deactivated Tedlar baas
Brookfield Avenue Landfill Camp, Dresser & McKee ASTM D~5504 hydrogen sulfide and
Superfund Site. NY Woodbury, NY mercaplans, 0-3416 methane, TO-14

VOCs, NIOSH 6010 hydrogen cyanide in
Sileo canisters

ShellOH Pacific Environmental Group TO~3 BTEXITPH, ASTM D~3416atmas,
San Francisco Airoort Sa.n Jose, CA oases, ASTM 05504 sulfur - Sileo cans
East Bay Municipal Utilities Malcolm Pimie ASTM 0-5504 10r hydrogen sulfide,
District, Oakland, CA White Plains, NY dimethyl sulfide, and methyl mercaptan in

deactivated TMlay baQs
Sun Oil, FA CDM TO-14 VOCs, ASTM 0·5504 sulfur

Philadelphia, PA compounds in SilcoSteel canisters
Tosca Refinery direct TO·14 VOCs, ASTM 0·5504 sulfur
Rodeo, CA compounds in Si\coSteel canisters
Compac Industries EnvifOI1mental Risk Ud" ASTM D·5504 H2S, ASTM 0-1945
Edison, NJ Bloomfield, CT methane in deactivated T edlar bags
Port of San Diego, CA SAle ASTM 0·5504 total reduced sulfur, TO-
monitorina San. Dieao, CA 14 VOCs in Sileo canisters
Neighborhood odor study IT Corporation ASTM D-5504 reduced sulfur compounds

Cincinnati,OH In SilcQSteel canisters
Fort Dix, NJ !SA Engineering ASTM D-5504 reduced sulfur
landfill monitoring Hunt Valley, MD compounds, TO-14 VOCs, Method 25C

NMOC in SilcoSteel canisters
1--.

Nashua, NH school Woodard & Curran AS'fM D-5504 sulfur compounds. ASTM
monitoring Portland. ME D-1945 atmos. Gases, TO-14 VOCS il'\

SilcoSteel canisters
Cedar Creek, NY Odor Environmental Standards EPA Method 15/16 extended list sulfur
Event StUdy and VaHey Force, PA compounds in SilcoSteel canisters
background monitorina
Modern Landfill EMCON ASTM 0·5504 sulfur compounds, TO-14
BUffalo, NY Grand Island, NY VOCs, 25C NMOC in SllcoSteef canisters
Sayer odor monitoring Bayer Products ASTM 0-5504 sulfur compounds in

Kansa~ City, MO deactivated T edlar baas
Ponderosa Fibers R.oy F. Waston ASTM 0-5504 sulfur compounds, TO-14

West Chester, PA VOCs in SilcoSteet ca.nisters
Danbury Landfill, CT Metcalf & Eddy TO-14 VOCs, ASTM D·5504 sulfur

Wakefield, MA comoounds in deactivated Tedlar baas





Date Time Raw Effluent Dilution-Multiplied Raw Inlet Dilution-Multiplied
TRS Effluent TRS TRS Inlet TRS

2/1/9B 17:25:00 0.003 0.17 0.003 0.17
2/1/98 17:30:00 0.002 0.12 0.002 0.12
2/1/98 17:35:00 0.002 0.11 0.002 0.11
211/98 17:40:00 0.002 0.11 0.002 0.12
2/1/9B 17:45:00 0.002 0.12 0.002 0.11
2/1/9B 17:50:00 0.002 0.12 0.002 0.12
2/1/98 17:55:00 0.003 0.13 0.035 1.74
2/1/98 18:00:00 0.003 0.13 0.096 4.82
2111gB 18:05:00 0.002 0.12 0.116 5.B2
2/119B 18:10:00 0.003 0.13 0.135 6.73
211/98 18:15:00 0.003 0.14 0.146 7.32
211198 18:20:00 0.003 0.14 0.158 7.90
211/98 18:25:00 0.003 0.13 0.164 8.18
2/1/98 18:30:00 0.003 0.13 0.170 8.49
2/1/98 18:35:00 0.003 0.14 0.177 8.84
2/1/98 18:40:00 0.003 0.14 0.182 9.11
2/1/98 18:45:00 0.003 0.13 0.185 9.26
2/1/98 18:50:00 0.003 0.14 0.189 9.46
2/1/98 18:55:00 0.003 0.14 0.195 9.73
2/1/98 19:00:00 0.003 0.14 0.210 10.50
2/1/98 19:05:00 0.003 0.15 0.218 10.88
2/1/98 19:10:00 0.003 0.15 0.222 11.08
2/1198 19:15:00 0.003 0.14 0.239 11.96
2/1/98 19:20:00 0.003 0.14 0.256 12.78
2/1/98 19:25:00 0.003 0.14 0.268 13.41
2/1198 19:30:00 0.003 0,15 0.278 13.92
2/1/98 19:35:00 0"003 0.15 0.289 14.45
2/1/98 19:40:00 0.003 0.14 0.307 15.35
2/1/98 19:45:00 0.003 0.14 0.323 16.14
2/1/98 19:50:00 0.003 0.14 0.331 16.54
2/1/98 19:55:00 0.003 0.15 0.331 16.54
2/1/98 20:00:00 0.003 0.14 0.340 16.98
2/1/98 20:05:00 0.003 0.14 0.345 17.25
2/1/98 20:10:00 0.003 0.15 0.365 18.23
2/1/98 20:15:00 0.003 0.15 0.397 19.86
2/1/98 20:20:00 0.003 0.15 0.409 20.44
2/1/98 20:25:00 0.003 0.15 0.398 19.92
2/1/98 20:30:00 0.003 0.15 0.409 20.47
2/1/98 20:35:00 0.003 0.16 0.404 20.20
2/1/98 20:40:00 0.003 0.15 0.418 20.91
2/1/98 20:45:00 0.003 0.16 0.424 21.22
2/1/98 20:50:00 0.003 0.15 0.424 21.19
2/1/98 20:55:00 0.003 0.16 0.444 22"19
2/1/98 21:00:00 0.003 0.15 0.447 22.35
2/1/98 21 :05:00 0.003 0.15 0.435 21.76
2/1/98 21:10:00 0.003 0.16 0.459 22.96
2/1/98 21:15:00 0.003 0.16 0.478 23.92
2/5/98 08:20:00 0.004 0.19 0.004 0.19



2/5/98 08:25:00 0.003 0.13 0.006 0.32
2/5/98 08:30:00 0.002 0.09 0.039 1.93
2/5/98 08:35:00 0.002 0.12 0.025 1.26
2/5/98 08:40:00 0.002 0.11 0.012 0.60
2/5/98 08:45:00 0.002 0.11 0.072 3.59
2/5/98 08:50:00 0.002 0.12 0.160 8.01
2/5/98 08:55:00 0.002 0.11 0.205 10.26
2/5/98 09:00:00 0.002 0.11 0.238 11.92
2/5/98 09:05:00 0.002 0.11 0.263 13.13
2/5/98 09:10:00 0.002 0.11 0.283 14.16
2/5/98 09:15:00 0.002 0.12 0.294 14.72
2/5/98 09:20:00 0.003 0.13 0.304 15.20
2/5198 09:25:00 0.003 0.13 0.300 15.02
2/5/98 09:30:00 0.003 0.13 0.296 14.80
2/5/98 09:35:00 0.003 0.14 0.294 14.70
2/5/98 09:40:00 0.003 0.15 0.294 14.72
2/5/98 09:45:00 0.002 0.12 0.297 14.87
2/5/98 09:50:00 0.003 0.13 0.296 14.81
2/5/98 09:55:00 0.003 0.14 0.288 14.40
2/5/98 10:00:00 0.003 0.15 0.289 14.46
2/5/98 10:05:00 0.003 0.14 0,295 14.73
2/5/98 10:10:00 0.003 0.14 0.303 15.15
2/5/98 10:15:00 0.003 0.13 0.311 15.56
2/5/98 10:20:00 0.003 0.i5 0.327 16.33
2/5/98 10:25:00 0.003 0.14 0.334 16.68
2/5/98 10:30:00 0.003 0.14 0.350 17.52
2/5/98 10:35:00 0.003 0.14 0.365 18.23
2/5/98 10:40:00 0.003 0.15 0,385 19.26
2/5/98 10:45:00 0,003 0.15 0.391 19.57
2/5/98 10:50:00 0.003 0.13 0.387 19.35
2/5/98 10:55:00 0.003 0.13 0.413 20.66
2/5/98 11:00:00 0.003 0.14 0.412 20.60
2/5/98 11:05:00 0.003 0.14 0.424 21.18
2/5/98 11:10:00 0.003 0.15 0.437 21.85
2/5/98 11:15:00 0.003 0.15 0.438 21.89
2/5/98 11:20:00 0.003 0.15 0.429 21.43
2/5/98 11:25:00 0.003 0.15 0.469 23.47
2/5198 11:30:00 0.003 0.14 0.482 24.11
2/5/98 11:35:00 0.003 0.15 0.482 24.11
2/5/98 11:40:00 0.003 0.15 0.507 25.34
2/5/98 11:45:00 0.003 0.15 0510 25.49
2/5/98 11:50:00 0.003 0.15 0.540 26.99
2/5/98 11:55:00 0.003 0.14 0.556 27.78
2/5/98 12:00:00 0.003 0.14 0.577 28.86
2/5/98 12:05:00 0.003 0.15 0.635 31.75
2/5/98 12:10:00 0.003 0,16 0.601 30.07
2/5/98 12:15:00 0.003 0,15 0.606 30.30
2/9/98 12:35:00 0.009 0.44 0.037 1.86
2/9/98 12:40:00 0.006 0.28 0.025 1.26
2/9/98 12:45:00 0.004 0.20 0.020 1.02
2/9/98 12:50:00 0.003 0.15 0.019 0.93



2/9/98 12:55:00 0.002 0.12 0.020 0.98
2/9/98 13:00:00 0.002 0,11 0.020 1.01
2/9/98 13:05:00 0.002 0.11 0.021 1.04
2/9/98 13:10:00 0.002 0.11 0.023 1.15
2/9/98 13:15:00 0.002 0.09 0.025 1.24
2/9/98 13:20:00 0.002 0.10 0.027 1.36
2/9/98 13:25:00 0.002 0.10 0.029 1.46
2/9/98 13:30:00 0.002 0.09 0.033 1.63
2/9/98 13:35:00 0.002 0.09 0.037 1.83
2/9/98 13:40:00 0.002 0.10 0.039 1.94
2/9/98 13:45:00 0.002 0.09 0.050 2A9
2/9/98 13:50:00 0.002 0.11 0.062 3.10
2/9/98 13:55:00 0.002 0.12 0.076 3.81
2/9/98 14:00:00 0.002 0.12 0.088 4.41
2/9/98 14:05:00 0.002 0.12 0.100 5.01
2/9/98 14:10:00 0.002 0.11 0.111 5.54
2/9/98 14:15:00 0.002 0.11 0.117 5.86
2/9/98 14:20:00 0.002 0.12 0.126 6.28
2/9/98 14:25:00 0.003 0.14 0.130 6.49
2/9/98 14:30:00 0.003 0.13 0.135 6.74
2/9/98 14:35:00 0.003 0.13 0.139 6.96
2/9/98 14:40:00 0.003 0.14 0.141 7.07
2/9/98 14:45:00 0.003 0.14 0.144 7.20
2/9/98 14:50:00 0.003 0.14 0.147 7.37
2/9/98 14:55:00 0.003 0,14 0.150 7.51
2/9/98 15:00:00 0.003 0.15 0.152 7.59
2/9/98 15:05:00 0.003 0.15 0.154 7.72
2/9/98 15:10:00 0.003 0.16 0.159 7.93
219/98 15:15:00 0.003 0.17 0.160 8.01
2/9198 15:20:00 0.003 0.17 0.162 8.11
219/98 15:25:00 0.003 0.16 0.165 8.24
2/9/98 15:30:00 0.003 0.16 0.164 8.19
2/9/98 15:35:00 0.003 0.16 0.165 8.24
2/9198 15:40:00 0.003 0.17 0.165 8.24
2/9/98 15:45:00 0.003 0.16 0.164 8.20
2/9/98 15:50:00 0.003 0.17 0.161 8.07
2/9/98 15:55:00 0.003 0.16 0.161 8.04
2/9/98 16:00:00 0.004 0.18 0.158 7.92
2/9/98 16:05:00 0.003 0.17 0.156 7.79
2/9/98 16:10:00 0.003 0.16 0.151 7.55
219/98 16:15:00 0.003 0.16 0.149 7.46
2/9/98 16:20:00 0.003 0.17 0.149 7.44
2/9/98 16:25:00 0.003 0.16 0.149 7.44

2/11/98 07:50:00 0.004 0.22 0.005 0.24
2/11/98 07:55:00 0.003 0.13 0.003 0.16
2/11/98 08:00:00 0.002 0.11 0.003 0.14
2/11/98 08:05:00 0.002 0.11 0.003 0.15
2/11/98 08:10:00 0.002 0.11 0,002 0.12
2/11/98 08:15:00 0.002 0.09 0.002 0.10
2/11/98 08:20:00 0.002 0.10 0.002 0.10
2/11/98 08:25:00 0.002 0.11 0.002 0.10



2/11/98 08:30:00 0.002 0.10 0.002 0.09
2/1 il98 08:35:00 0.002 0.10 0.002 0.10
2/11/98 08:40:00 0.002 0.09 0.002 0.09
2/11/98 08:45:00 0.002 0.09 0.002 0.08
2/11/98 08:50:00 0.002 0.08 0.002 0.09
2/11/98 08:55:00 0.002 0.08 0.002 0.08
2111/98 09:00:00 0.002 0.09 0.002 0.09
2/1 il98 09:05:00 0.002 0.09 0.002 0.09
2/11/98 09:10:00 0.002 0.08 0.001 0.07
2/11/98 09:15:00 0.002 0.08 0.001 0.07
2/11/98 09:20:00 0.002 0.08 0.001 0.07
2/11/98 09:25:00 0.002 0.09 0.002 0.09
2/11/98 09:30:00 0.002 0.10 0.002 0.09
2/11/98 09:35:00 0.002 0.11 0.002 0.10
2/13/98 13:25:00 0.010 0.52 0.010 0.52
2/13/98 13:30:00 0.003 0.17 0.004 0.22
2/13/98 13:35:00 0.003 0.15 0.003 0.17
2113/98 13:40:00 0.003 0.14 0.003 0.15
2/13/98 13:45:00 0.003 0.14 0.003 0.14
2/13/98 13:50:00 0.003 0.13 0,003 0.14
2/13/98 13:55:00 0.002 0.12 0.003 0.14
2/13/98 14:00:00 0.002 0.12 0.003 0.15
2/13/98 14:05:00 0.003 0.13 0.005 0.26
2/13/98 14:10:00 0,003 0.14 0.016 0.78
2113/98 14:15:00 0.003 0.13 0.045 2.23
2/13/98 14:20:00 0.003 0.14 0.077 3.86
2/13/98 14:25:00 0.003 0.14 0,104· 5.19
2/13/98 14:30:00 0.003 0.15 0.118 5.90
2/13/98 14:35:00 0.003 0.14 0.131 6.53
2/13/98 14:40:00 0.003 0.15 0.139 6.93
2/13/98 14:45:00 0.003 0.14 0.142 7.11
2/13/98 14:50:00 0.003 0.15 0.144 7.21
2/13/98 14:55:00 0.003 0.15 0.147 7.34
2/13/98 15:00:00 0.003 0.15 0.151 7.57
2/13/98 15:05:00 0.003 0.14 0.151 7.53
2/13/98 15:10:00 0.003 0.16 0.149 7.45
2/13/98 15:15:00 0.003 0.16 0.147 7.34
2/13/98 15:20:00 0.003 0.15 0.143 7.17
2/13/98 15:25:00 0,003 0.16 0.145 7.24
2/13/98 15:30:00 0.003 0.15 0.142 7.12
2/13/98 15:35:00 0.003 0.16 0.143 7.13
2/13/98 15:40:00 0.003 0.14 0.134 6.71
2113/98 15:45:00 0.003 0.16 0.136 6.79
2/13/98 15:50:00 0.003 0.16 0.138 6.89
2/13/98 15:55:00 0.003 0.16 0.144 7.20
2/13/98 16:00:00 0.003 0.15 0.145 7.25
2/13/98 16:05:00 0.003 0.15 0.150 7.51
2/13/98 16:10:00 0.003 0.16 0.155 7.73
2113/98 16:15:00 0.003 0.16 0,158 7.88
2/13/98 16:20:00 0.003 0.16 0.157 7.86
2/13/98 16:25:00 0.003 0,16 0.157 7.87



2/13/98 16:30:00 0.003 0.16 0.164 820
2/13/98 16:35:00 0.003 0.16 0.170 8.48
2/13/98 16:40:00 0.003 0.14 0.174 8.68
2113/98 16:45:00 0.003 0.17 0.188 9.41
2/13/98 16:50:00 0.003 0.15 0.193 9.63
2/13/98 16:55:00 0.003 0.16 0.199 9.95
2/13/98 17:00:00 0.003 0.15 0.212 10.58
2/13/98 17:05:00 0.003 0.16 0.227 11.33
2/13/98 17:10:00 0.003 0.15 0.234 11.72
2113/98 17:15:00 0,003 0.16 0.241 12.05
2/15/98 17:25:00 0.005 0.23 0.007 0.33
2/15/98 17:30:00 0.002 0.12 0.004 0.22
2/15/98 17:35:00 0.002 0.11 0.003 0.13
2/15/98 17:40:00 0.002 0.11 0.003 0.14
2/15/98 17:45:00 0.002 0.11 0,004 0.22
2/15/98 17:50:00 0.002 0.11 0.008 0.40
2/15/98 17:55:00 0.002 0.10 0.012 0.59
2/15/98 18:00:00 0.002 0.11 0.016 0.79
2/15/98 18:05:00 0.002 0.11 0.019 0.93
2/15/98 18:10:00 0.002 0.10 0.021 1.06
2/15/98 18:15:00 0.002 0.09 0.023 1.13
2/15/98 18:20:00 0.002 0.11 0.027 1.33
2/15/98 18:25:00 0.003 0.13 0.033 1.66
2/15/98 18:30:00 0.003 0.14 0.037 1.83
2/15/98 18:35:00 0.003 0.15 0.038 1.92
2/15/98 18:40:00 0.003 0.15 0.040 2.02
2115/98 18:45:00 0.003 0.15 0.042 2.09
2115/98 18:50:00 0.003 0.14 0.042 2.12
2/15/98 18:55:00 0.003 0.15 0.044 2.18
2/15/98 19:00:00 0.003 0.14 0.045 2.24
2/15/98 19:05:00 0.003 0.15 0.045 2.26
2/15/98 19:10:00 0.003 0.15 0.046 2.31
2/15/98 19:15:00 0.003 0.15 0.047 2.36
2/15/98 19:20:00 0.003 0.15 0.046 2.31
2/15/98 19:25:00 0.003 0.15 0.046 2.29
2/15/98 19:30:00 0.003 0.15 0.046 2.30
2/15/98 19:35:00 0.003 0.14 0.045 2.25
2/15/98 19:40:00 0.003 0.15 0.045 2.26
2/15/98 19:45:00 0.003 0.15 0.044 2.22
2115/98 19:50:00 0.003 0.15 0.045 2.27
2/15/98 19:55:00 0.003 0.14 0.046 2.30
2/15/98 20:00:00 0.003 0.15 0.046 2.29
2/15/98 20:05:00 0.003 0.15 0.045 2.27
2/15/98 20:10:00 0.003 0.15 0.045 2.24
2/15/98 20:15:00 0.003 0.15 0.045 2.25
2/15/98 20:20:00 0.003 0.15 0.046 2.28
2/15/98 20:25:00 0.003 0.15 0.046 2.30
2/15/98 20:30:00 0.003 0.15 0.046 2.32
2/15/98 20:35:00 0.003 0.15 0.047 2.33
2/15/98 20:40:00 0.003 0.16 0.047 2.34
2/15/98 20:45:00 0.003 0.15 0.048 2.38



2115/98 20:50:00 0.003 0.16 0.049 2.44
2115/98 20:55:00 0.003 0.16 0.050 2.51
2/15198 21:00:00 0.003 0.16 0.051 2.57
2/15/98 21:05:00 0.003 0.16 0.053 2.65
2115198 21:10:00 0.003 0.16 0.054 2.72
2115/98 21:15:00 0.003 0.16 0.055 2.74
2116198 08:10:00 0.005 0.27 0.008 0.42
2116/98 08:15:00 0.002 0.12 0.004 0.22
2/16/98 08:20:00 0.002 0.11 0.004 0.19
2116/98 08:25:00 0.003 0.13 0.003 0.17
2/16/98 08:30:00 0.002 0.12 0.004 0.19
2116198 08:35:00 0.002 0.12 0.005 0.24
2/16/98 08:40:00 0.002 0.12 0.006 0.28
2116/98 08:45:00 0.002 0.11 0.006 0.32
2/16198 08:50:00 0.002 0.12 0.007 0.37
2116/98 08:55:00 0.002 0.11 0.009 0.45
2/16/98 09:00:00 0.002 0.11 0.010 0.52
2/16/98 09:05:00 0.002 0.11 0.013 0.66
2/16/98 09:10:00 0.003 0.13 0.016 0.82
2116/98 09:15:00 0.003 0.14 0.019 0.95
2/16/98 09:20:00 0.003 0.14 0.022 1.10
2/16/98 09:25:00 0.003 0.14 0.025 1.23
2116/98 09:30:00 0.003 0.14 0.026 1.32
2/16/98 09:35:00 0.003 0.15 0.028 1.41
2/16/98 09:40:00 0.003 0.15 0.030 1.52
2/16/98 09:45:00 0.003 0.15 0.032 1.62
2/16/98 09:50:00 0.003 0.15 0.033 1.67
2/16/98 09:55:00 0.003 0.15 0.035 1.74
2/16198 10:00:00 0.003 0.15 0.036 1.82
2/16/98 10:05:00 0.003 0.15 0.038 1.92
2/16/98 10:10:00 0.003 0.15 0.040 2.02
2/16/98 10:15:00 0.003 0.14 0.041 2.07
2/16/98 10:20:00 0.003 0.15 0.043 2.16
2/16/98 10:25:00 0.003 0.16 0.044 2.22
2/16/98 10:30:00 0.003 0.15 0.046 2.32
2116/98 10:35:00 0.003 0.15 0.050 2,48
2/16/98 10:40:00 0.003 0.15 0.051 2.56
2/16/98 10:45:00 0.003 0.16 0.052 2.62
2116/98 10:50:00 0.003 0.15 0.058 2.89
2/16/98 10:55:00 0.003 0.16 0.063 3.15
2/16/98 11:00:00 0.003 0,15 0.070 3A9
2/16/98 11:05:00 0.003 0.15 0.077 3.85
2/16/98 11:10:00 0.003 0.15 0.081 4.07
2/16/98 11:15:00 0.003 0.15 0.086 4.29
2/16/98 11 :20:00 0.003 0.15 0.094 4.68
2/16/98 11:25:00 0.003 0.16 0.099 4.95
2/16/98 11 :30:00 0.003 0.16 0.102 5.11
2/16/98 11:35:00 0.003 0.16 0.108 5.40
2/16/98 11 :40:00 0.003 0.16 0.115 5.75
2116/98 11:45:00 0.003 0.16 0.123 6.13
2/16/98 11 :50:00 0.003 0.16 0.123 6.15



2/16/98 11 :55:00 0.003 0.16 0.131 6.53
2/16/98 12:00:00 0.003 0.15 0.140 6.99
2/18/98 12:10:00 0.005 0.23 0.009 0.45
2/18/98 12:15:00 0.002 0.10 0.014 0.71
2/18/98 12:20:00 0.002 0.10 0.014 0.71
2/18/98 12:25:00 0.002 0.09 0.018 0.91
2/18/98 12:30:00 0.002 0.08 0.040 2.02
2/18/98 12:35:00 0.002 0.08 0.068 3.42
2/18/98 12:40:00 0.002 0.09 0.093 4.67
2/18/98 12:45:00 0.002 0.09 0.119 5.94
2/18/98 12:50:00 0.002 0.09 0.142 7.11
2/18/98 12:55:00 0.002 0.08 0.154 7.70
2/18/98 13:00:00 0.002 0.09 0.171 8.53
2/18/98 13:05:00 0.002 0.10 0.188 9.41
2/18/98 13:10:00 0.002 0.10 0.225 11.26
2/18/98 13:15:00 0.002 0.11 0.249 12.44
2/18/98 13:20:00 0.002 0.11 0.271 13.56
2/18/98 13:25:00 0.002 0.11 0.278 13.89
2/18/98 13:30:00 0,002 0,11 0.314 15,72
2/18/98 13:35:00 0.002 0.12 0.380 19.01
2/18/98 13:40:00 0,002 0.10 0.460 23.02
2/18/98 13:45:00 0.002 0.11 0.497 24.85
2/18/98 13:50:00 0.002 0.12 0.495 24.76
2/18/98 13:55:00 0.002 0.12 0.508 25.39
2/18/98 14:00:00 0.003 0.14 0.508 25.38
2/18/98 14:05:00 0.002 0.12 0.509 25.45
2/18/98 14:10:00 0.002 0.12 0.533 26.65
2/18/98 14:15:00 0.003 0.13 0.584 29.18
2/18/98 14:20:00 0.002 0.12 0.596 29.80
2/18/98 14:25:00 0.003 0.13 0.614 30.71
2/18/98 14:30:00 0.003 0.14 0.574 28.71
2/18/98 14:35:00 0.003 0.14 0.617 30.83
2/18/98 14:40:00 0.003 0.14 0.669 33.43
2/18/98 14:45:00 0.003 0.14 0.683 34.13
2/18/98 14:50:00 0.003 0.14 0.643 32.14
2/18/98 14:55:00 0.002 0.12 0.665 33.26
2118/98 15:00:00 0.003 0.15 0.657 32.86
2/18/98 15:05:00 0.003 0.14 0.670 33.51
2/18/98 15:10:00 0.003 0.15 0.637 31.83
2118/98 15:15:00 0.003 0.14 0.655 32.73
2/18/98 15:20:00 0.003 0.14 0.686 34.28
2/18/98 15:25:00 0.003 0.14 0.683 34.13
2/18/98 15:30:00 0.003 0.14 0.697 34.87
2/18/98 15:35:00 0.003 0.15 0.681 34.04
2/18/98 15:40:00 0.003 0.15 0.691 34.53
2/18/98 15:45:00 00003 0.16 0.680 34,00
2/18/98 15:50:00 0.003 0.16 0.648 32.42
2/18/98 15:55:00 0.003 0.16 0.692 34,61
2/18/98 16:00:00 0.003 0.15 0.745 37.27
2/20/98 16:15:00 0.004 0.18 0.082 4.10
2120/98 16:20:00 0.002 0.12 0.102 5.12



2/20/98 16:25:00 0.002 0.12 0.127 6.36
2/20/98 16:30:00 0.002 0.11 0.150 7.52
2120/98 16:35:00 0.002 0.10 0.172 8.62
2/20/98 16:40:00 0.002 0.10 0.182 9.09
2/20/98 16:45:00 0.002 0.10 0.183 9.17
2/20/98 16:50:00 0.002 0.09 0.180 8.98
2/20/98 16:55:00 0.002 0.08 0.177 8.85
2/20/98 17:00:00 0.002 0.10 0.184 9.22
2/20/98 17:05:00 0.002 0.09 0.191 9.53
2/20/98 17:10:00 0.002 0.08 0.186 9.29
2/20/98 17:15:00 0.002 0.09 0.194 9.70
2/20/98 17:20:00 0.002 0.09 0.256 12.79
2/20/98 17:25:00 0.002 0.09 0.310 15.50
2/20/98 17:30:00 0.002 0.11 0.355 17.74
2/20/98 17:35:00 0.002 0.10 0.401 20.04
2/20/98 17:40:00 0.002 0.11 OA45 22.25
2/20/98 17:45:00 0.002 0.11 0.479 23.97
2/20/98 17:50:00 0.002 0.12 0.493 24.66
2/20/98 17:55:00 0.002 0.11 0.541 27.03
2120/98 18:00:00 0.002 0.11 0.555 27.73
2/20/98 18:05:00 0.003 0.13 0.567 28.33
2/20/98 18:10:00 0.002 0.12 0.594 29.69
2/20/98 18:15:00 0.002 0.12 0.604 30.18
2/20/98 18:20:00 0.002 0.12 0.599 29.97
2/20/98 18:25:00 0,003 0.14 0.602 30.12
2/20/98 18:30:00 0.002 0.12 0.619 30.95
2/20/98 18:35:00 0.003 0.14 0.606 30.31
2/20/98 18:40:00 0.003 0.14 0.646 32.29
2/20/98 18:45:00 0.003 0.13 0.723 36.17
2/20/98 18:50:00 0.003 0.13 0.760 37.99
2120/98 18:55:00 0.003 0.13 0.781 39.07
2/20198 19:00:00 0.003 0.14 0.771 38.57
2/20198 19:05:00 0.003 0.15 0.762 38.11
2/20/98 19:10:00 0.003 0.13 0.773 38.66
2/20/98 19:15:00 0.003 0.14 0.777 38.87
2/20/98 19:20:00 0.003 0.14 0.783 39.17
2/20198 19:25:00 0.003 0.14 0.819 40.96
2/20/98 19:30:00 0.003 0.14 0.801 40.04
2/20/98 19:35:00 0.003 0.15 0.788 39.41
2/20/98 19:40:00 0.003 0.14 0.836 41.79
2/20/98 19:45:00 0.003 0.14 0.854 42.71
2120/98 19:50:00 0.003 0.15 0.833 41.64
2/20/98 19:55:00 0.003 0.15 0.818 40.92
2120/98 20:00:00 0.003 0.14 0.811 40.55
2/20/98 20:05:00 0.003 0.14 0.817 40.85
2122/98 20:15:00 0.005 0.27 0.014 0.68
2/22/98 20:20:00 0.002 0.12 0.017 0.84
2/22/98 20:25:00 0.002 0.10 0.024 1.21
2/22/98 20:30:00 0.002 0.11 0.042 2"12
2/22/98 20:35:00 0.002 0.11 0.061 3.07
2/22/98 20:40:00 0.002 0.12 0.080 3.98



2/22/98 20:45:00 0.002 0.11 0.103 5.17
2/22/98 20:50:00 0.002 0.10 0.122 6.12
2/22/98 20:55:00 0.002 0.10 0.131 6.57
2/22/98 21 :00:00 0.002 0.10 0.137 6.85
2/22/98 21 :05:00 0.002 0.10 0.143 7.16
2/22/98 21:10:00 0.002 0.12 0.148 7.42
2/22/98 21 :15:00 0.002 0.11 0.141 7.07
2/22/98 21 :20:00 0.002 0.12 0.154 7.71
2/22/98 21 :25:00 0.002 0.12 0.203 10.13
2/22/98 21:30:00 0.003 0.13 0.259 12.96
2/22/98 21:35:00 0.003 0.13 0.289 14.44
2/22/98 21:40:00 0.003 0.14 0.310 15.49
2/22/98 21:45:00 0.003 0.14 0.333 16.65
2/22/98 21 :50:00 0.003 0.15 0.355 17.74
2/22/98 21 :55:00 0.003 0.13 0.394 19.71
2/22/98 22:00:00 0.003 0.15 0.407 20.33
2/22/98 22:05:00 0.003 0.15 0.409 20.47
2/22/98 22:10:00 0.003 0.15 0.442 22.08
2/22/98 22:15:00 0.003 0.15 0.485 24.25
2/22/98 22:20:00 0.003 0.16 0.496 24.79
2/22/98 22:25:00 0.003 0.16 0.473 23.67
2/22/98 22:30:00 0.003 0.16 0.474 23.71
2/22/98 22:35:00 0.003 0.16 0.521 26.06
2/22/98 22:40:00 0.003 0.17 0.535 26.75
2/22/98 22:45:00 0.003 0.16 0.539 26.95
2/22/98 22:50:00 0.003 0.16 0.544 27.19
2/22/98 22:55:00 0.003 0.16 0.531 26.56
2/22/98 23:00:00 0.003 0.16 0.544 27.19
2/22/98 23:05:00 0.003 0.16 0.582 29.09
2/22/98 23:10:00 0.003 0.17 0.610 30.48
2/22/98 23:15:00 0.004 0.18 0.595 29.74
2/22/98 23:20:00 0.003 0.17 0.605 30.23
2/22/98 23:25:00 0.003 0.17 0.577 28.84
2/22/98 23:30:00 0.003 0.17 0.590 29.48
2/22/98 23:35:00 0.004 0.18 0.582 29.09
2/22/98 23:40:00 0.004 0.18 0.607 30.34
2/22/98 23:45:00 0.004 0.18 0.599 29.97
2/22/98 23:50:00 0.004 0.19 0.597 29.83
2/22/98 23:55:00 0.004 0.18 0.639 31.97
2/22/98 00:00:00 0.004 0.18 0.630 31.51
2/23/98 00:05:00 0.004 0.19 0.677 33.83
2/23/98 09:10:00 0.005 0.25 0.030 1.50
2/23/98 09:15:00 0.003 0.14 0.061 3.06
2123/98 09:20:00 0.002 0.11 0.066 3.31
2/23/98 09:25:00 0.002 0.09 0.093 4.67
2/23/98 09:30:00 0.002 0.10 0.128 6.38
2/23/98 09:35:00 0.002 0.10 0.158 7.92
2/23/98 09:40:00 0.002 0.10 0.172 8.60
2/23/98 09:45:00 0.002 0.09 0.196 9.81
2/23/98 09:50:00 0.002 0.08 0 ..202 10.09
2/23/98 09:55:00 0.002 0.08 0.215 10.73



2/23/98 10:00:00 0.002 0.08 0.221 11.04
2/23/98 10:05:00 0.002 0.08 0.248 12.38
2/23/98 10:10:00 0.002 0.08 0.252 12.58
2/23/98 10:15:00 0.002 0.08 0.230 11.51
2/23/98 10:20:00 0.001 0.07 0.291 14.54
2/23/98 10:25:00 0.002 0.09 0.385 19.27
2/23/98 10:30:00 0.002 0.10 0.490 24.48
2/23/98 10:35:00 0.002 0.10 0.512 25.59
2/23/98 10:40:00 0.002 0.11 0.532 26.62
2/23/98 10:45:00 0.002 0.12 0.597 29.83
2/23/98 10:50:00 0.002 0.11 0.609 30.43
2/23/98 10:55:00 0.002 0.11 0.609 30.46
2/23/98 11:00:00 0.002 0.11 0.620 31.00
2/23/98 11:05:00 0.002 0.12 0.691 34.57
2/23/98 11 :10:00 0.003 0.13 0.703 35.13
2/23/98 11:15:00 0.003 0.13 0.693 34.64
2/23/98 11:20:00 0.003 0.13 0.695 34.77
2/23/98 11 :25:00 0.003 0.14 0.637 31.84
2/23/98 11:30:00 0.003 0.13 0.668 33.40
2/23/98 11 :35:00 0.003 0.14 0.628 31.39
2/23/98 11:40:00 0.003 0.14 0.651 32.57
2/23/98 11:45:00 0.003 0.13 0.602 30.12
2/23/98 11 :50:00 0.003 0.14 0.607 30.36
2/23/98 11 :55:00 0.003 0.14 0.651 32.57
2/23/98 12:00:00 0.003 0.14 0.686 34.30
2/23/98 12:05:00 0.003 0.14 0.681 34.07
2/23/98 12:10:00 0.003 0.14 0.696 34,82
2/23/98 12:15:00 0.003 0.15 0.684 34.19
2/23/98 12:20:00 0.003 0.16 0.682 34.10
2/23/98 12:25:00 0.003 0.15 0.689 34.43
2/23/98 12:30:00 0.003 0.16 0.698 34.90
2/23/98 12:35:00 0.003 0.14 0,739 36.93
2/23/98 12:40:00 0.003 0.15 0.750 37.48
2/23/98 12:45:00 0.003 0.15 0.831 41.54
2/23/98 12:50:00 0.003 0.15 0.740 36.99
2/23/98 12:55:00 0.003 0.16 0.755 37.76
2/23/98 13:00:00 0.003 0.15 0.775 38.75
2/25/98 13:15:00 0.002 0.11 0.089 4.44
2/25/98 1320:00 0.001 0,05 0.068 3.40
2/25/98 13:25:00 0.001 0,06 0.076 3.79
2/25/98 13:30:00 0.001 0.05 0.109 5.47
2/25/98 13:35:00 0.001 0,06 0.139 6.95
2/25/98 13:40:00 0.001 0.06 0.162 8.10
2/25/98 13:45:00 0,001 0.05 0.178 8.91
2/25/98 13:50:00 0.001 0.06 0.205 10,24
2/25/98 13:55:00 0.001 0.06 0229 11.46
2/25/98 14:00:00 0.001 0.05 0.234 11.72
2/25/98 14:05:00 0.001 0.05 0.250 12.50
2/25/98 14:10:00 0,001 0.05 0.266 13.32
2/25/98 14:15:00 0.001 0.07 0.283 14.13
2/25/98 14:20:00 0.001 0.07 0.280 13.99



2/25/98 14:25:00 0.001 0.07 0.318 15,88
2/25/98 14:30:00 0.001 0.07 0.335 16.74
2/25/98 14:35:00 0.002 0.09 0.376 18.82

fl.'

2/25/98 14:40:00 0.002 0.08 0.396 19.81
2/25/98 14:45:00 0.002 0.08 0.408 20.41
2/25/98 14:50:00 0.002 0.09 0.426 21.28
2/25/98 14:55:00 0.002 0.09 0.439 21.97
2/25/98 15:00:00 0.002 0.08 0,477 23.86
2/25/98 15:05:00 0.002 0.09 0.490 24.49
2/25/98 15:10:00 0.002 0.08 0.512 25.60
2/25/98 15:15:00 0.002 0.10 0.537 26.84
2/25/98 15:20:00 0.002 0.11 0.557 27.83
2/25/98 15:25:00 0.002 0.11 0.541 27.06
2/25/98 15:30:00 0.002 0.11 0.561 28.06
2/25/98 15:35:00 0.002 0.10 0.563 28.14
2/25/98 15:40:00 0.002 0.11 0.572 28.60
2/25/98 15:45:00 0.002 0.12 0.576 28.79
2/25/98 15:50:00 0.002 0.11 0.587 29.34
2/25/98 15:55:00 0,002 0.12 0.627 31.36
2/25/98 16:00:00 0.002 0.12 0.623 31.16
2/25/98 16:05:00 0.003 0.13 0.648 32.42
2/25/98 16:10:00 0.003 0.i3 0.643 32.15
2/25/98 16:15:00 0.003 0.14 0.687 34.33
2/25/98 16:20:00 0.002 0.12 0.699 34.95
2/25/98 16:25:00 0.003 0.14 0.654 32.69
2/25/98 16:30:00 0.003 0.13 0.682 34.08
2/25/98 16:35:00 0.003 0.13 0.678 33.89
2/25/98 16:40:00 0.003 0.13 0.680 33.99
2/25/98 16:45:00 0.002 0.12 0.711 35.54
2/25/98 16:50:00 0.002 0.12 0.739 36.96
2/25/98 16:55:00 0.003 0.13 0.708 35.41
2/25/98 17:00:00 0.003 0.13 0.712 35.60
2/25/98 17:05:00 0.003 0.14 0.751 37.57
2/27/98 17:15:00 0.004 0.21 0.030 1.50
2/27/98 17:20:00 0.001 0.05 0.036 1.78
2/27/98 17:25:00 0.001 0.04 0.048 2.41
2/27/98 17:30:00 0.001 0.06 0.070 3.51
2/27/98 17:35:00 0.001 0.06 0.088 4.39
2/27/98 17:40:00 0.001 0.05 0.100 4.98
2/27/98 17:45:00 0.001 0.06 0.109 5.44
2/27/98 17:50:00 0.001 0.05 0.114 5.71
2/27/98 17:55:00 0.001 0.03 0.112 5.60
2/27/98 18:00:00 0.001 0.05 0.107 5.36
2/27/98 18:05:00 0.001 0.04 0.105 5.26
2/27/98 18:10:00 0.001 0.05 0.099 4.97
2/27/98 18:15:00 0.001 0.05 0.092 4.58
2/27/98 18:20:00 0.001 0.05 0.102 5.12
2/27/98 18:25:00 0.001 0.06 0.126 6.31
2/27/98 18:30:00 0.001 0.07 0.143 7.14
2/27/98 18:35:00 0.001 0.07 0.154 7.72
2/27/98 18:40:00 0.002 0.09 0.162 8.09



2/27/98 18:45:00 0.002 0.09 0.166 8.29
2/27/98 18:50:00 0.002 0.09 0.170 8.51
2/27/98 18:55:00 0.002 0.10 0.172 8.58
2/27/98 19:00:00 0.002 0.10 0.173 8.65
2/27/98 19:05:00 0.002 0.10 0.177 8.87
2/27/98 19:10:00 0.002 0.10 0.178 8.92
2/27/98 19:15:00 0.002 0.10 0.179 8.94
2/27/98 19:20:00 0.002 0.09 0.178 a.89
2/27/98 19:25:00 0.002 0.10 0.179 8.94
2/27/98 19:30:00 0.002 0.12 0.181 9.04
2/27/98 19:35:00 0.002 0.11 0.188 9.41
2/27/98 19:40:00 0.002 0.11 0.194 9.68
2/27/98 19:45:00 0.002 0.10 0.199 9.97
2/27/98 19:50:00 0.002 0.11 0.206 10.32
2/27/98 19:55:00 0.002 0.11 0.217 10.86
2/27/98 20:00:00 0.002 0.11 0.229 11.47
2/27/98 20:05:00 0.002 0.10 0.238 11.91
2127/98 20:10:00 0.002 0.11 0.240 12.00
2/27/98 20:15:00 0.002 0.11 0.241 12.06
2/27/98 20:20:00 0.002 0.12 0.252 12.58
2/27/98 20:25:00 0.002 0.10 0.267 13.35
2/27/98 20:30:00 0.002 0.11 0.278 13.92
2/27/98 20:35:00 0.002 0.11 0.299 14.96
2/27/98 20:40:00 0.002 0.11 0.309 15.45
2/27/98 20:45:00 0.002 0.12 0.335 16.74
2127/98 20:50:00 0.002 0.12 0.337 16.87
2/27/98 20:55:00 0.002 0.11 0.339 16.93
2/27/98 21:00:00 0.002 0.11 0.342 17.11
2/27/98 21:05:00 0.002 0.12 0.365 18.23



3/6/98 1:20:00 0.002 0.12 0.034 1.71
3/6/98 1:25:00 0.001 0.06 0.070 3.52
3/6/98 1:30:00 0.001 0.06 0.106 5.28
3/6/98 1:35:00 0.001 0.06 0.141 7.03
3/6/98 1:40:00 0.001 0.06 0.168 8.40
3/6/98 1 :45:00 0.001 0.06 0.189 9.45
3/6/98 1:50:00 0.001 0.05 0.201 10.05
3/6/98 1:55:00 0.001 0.06 0.210 10.49
3/6/98 2:00:00 0.001 0.05 0.213 10.65
3/6/98 2:05:00 0.001 0.05 0.225 11.23
3/6/98 2:10:00 0.001 0.05 0.228 11.40
3/6/98 2:15:00 0.001 0.05 0.227 11.36
3/6/98 2:20:00 0.001 0.04 0.209 10.47
3/6/98 2:25:00 0.001 0.06 0.241 12.06
3/6/98 2:30:00 0.001 0.07 0.311 15.53
3/6/98 2:35:00 0.001 0.07 0.361 18.07
3/6/98 2:40:00 0.002 0.08 0.397 19.83
3/6/98 2:45:00 0.002 0.09 0.422 21.10
3/6/98 2:50:00 0.002 0.08 0.441 22.05
3/6/98 2:55:00 0.002 0.08 0.468 23.41
3/6/98 3:00:00 0.002 0.09 0.482 24.08
3/6/98 3:05:00 0.002 0.11 0.488 24.38
3/6/98 3:10:00 0.002 0.10 0.489 24.43
3/6/98 3:15:00 0.002 0.11 0.510 25.51
3/6/98 3:20:00 0.002 0.12 0.529 26.47
3/6/98 3:25:00 0.002 0.12 0.541 27.05
3/6/98 3:30:00 0.002 0.12 0.543 27.15
3/6/98 3:35:00 0.002 0.12 0.563 28.13
3/6/98 3:40:00 0.003 0.13 0.586 29.28
3/6/98 3:45:00 0.003 0.14 0.583 29.16
3/6/98 3:50:00 0.003 0.14 0.600 29.98
3/6/98 3:55:00 0.003 0.15 0.620 31.00
3/6/98 4:00:00 0.003 0.15 0.637 31.87
3/6/98 4:05:00 0.003 0.15 0.645 32.26
3/6/98 4:10:00 0.003 0.15 0.641 32.07
3/6/98 4:15:00 0.003 0.17 0.658 32.90
3/6/98 4:20:00 0.003 0.17 0.668 33.41
3/6/98 4:25:00 0.004 0.18 0.675 33.77
3/6/98 4:30:00 0.004 0.18 0.698 34.92
3/6/98 4:35:00 0.004 0.19 0.717 35.87
3/6198 4:40:00 0.004 0.20 0.732 36.58
3/6/98 4:45:00 0.004 0.21 0.748 37.40
3/6/98 4:50:00 0.004 0.22 0.756 37.80
3/6/98 4:55:00 0.004 0.22 0.751 37.53
3/6/98 5:00:00 0.005 0.24 0.764 38.19
3/6/98 5:05:00 0.005 0.26 0.755 37.74
3/6198 5:10:00 0.005 0.25 0.771 38.55
3/8/98 5:20:00 0.004 0.22 0.013 0.66
3/8/98 5:25:00 0.001 0.06 0.030 1.48
3/8/98 5:30:00 0.001 0.06 0.029 1.44
3/8/98 5:35:00 0.001 0.07 0.041 2.03



3/8/98 5:40:00 0,001 0.07 0.060 2.98
3/8/98 5:45:00 0.001 0.06 0.078 3.89
3/8/98 5:50:00 0.001 0,05 0.093 4.66
3/8/98 5:55:00 0.001 0.05 0.110 5.52
3/8/98 6:00:00 0.001 0.04 0.117 5.84
3/8/98 6:05:00 0.001 0.06 0.112 5.58
3/8/98 6:10:00 0.001 0.06 0.113 5.65
3/8/98 6:15:00 0.001 0.07 0.110 5.49
3/8/98 6:20:00 0.001 0.05 0.107 5.33
3/8/98 6:25:00 0.001 0.06 0.118 5.92
3/8/98 6:30:00 0.001 0.07 0.164 8.19
3/8/98 6:35:00 0.002 0.09 0.210 10.48
3/8/98 6:40:00 0.002 0.09 0.244 12.21
3/8/98 6:45:00 0.002 0.09 0.257 12.83
3/8/98 6:50:00 0.002 0.11 0.268 13.38
3/8/98 6:55:00 0.002 0.10 0.290 14.48
3/8/98 7:00:00 0.002 0.11 0.291 14.56
3/8/98 7:05:00 0.002 0.11 0.319 15.95
3/8/98 7:10:00 0.002 0.10 0.325 16.23
3/8/98 7:15:00 0.002 0.11 0.348 17.41
318/98 7:20:00 0.002 0.11 0.352 17.60
318/98 7:25:00 0.002 0.12 0.390 19.49
3/8/98 7:30:00 0.002 0.11 0.399 19.94
3/8/98 7:35:00 0.002 0.12 0.424 21.22

.3/8/98 7:40:00 0.003 0.13 0,421 21.07
3/8/98 7:45:00 0.003 0.13 0,436 21.82
3/8/98 7:50:00 0,003 0.13 0.466 23.29
3/8/98 7:55:00 0.002 0.12 0.478 23.89
3/8/98 6:00:00 0.003 0.13 0.541 27.05
3/8/98 8:05:00 0.003 0.14 0.503 25.17
3/8/98 8:10:00 0.003 0.14 0.550 27.52
3/8/98 8:15:00 0.003 0.15 0.585 29.25
3/8/98 8:20:00 0.003 0.15 0.624 31.21
3/8/98 8:25:00 0.003 0.16 0.572 28.60
3/8/98 8:30:00 0.003 0.17 0.635 31.77
3/8/98 8:35:00 0.003 0.16 0.647 32.36
3/8/98 8:40:00 0.004 0.18 0.635 31.75
3/8/98 8:45:00 0.004 0.18 0.669 33.46
3/8/98 8:50:00 0.004 0.18 0.631 31.54
3/8/98 8:55:00 0.004 0.19 0.668 33.39
3/8/98 9:00:00 0.004 0.19 0.708 35.42
3/8/98 9:05:00 0.004 0.21 0.713 35.63
3/8/98 9:10:00 0.005 0.23 0.722 36.10
3/12/98 11:35:00 0.015 0.73 0.114 5.70
3/12/98 11:40:00 0.013 0.66 0.097 4.87
3/12/98 11:45:00 0.013 0.64 0.096 4.78
3/12/98 11:50:00 0.012 0.60 0.131 6.57
3/12/98 11:55:00 0.012 0.58 0.168 8.38
3/12/98 12:00:00 0.011 0.55 0.196 9.78
3/12/98 12:05:00 0.011 0.54 0.210 10.52
3/12/98 12:10:00 0.011 0.54 0.221 11.03



3/12/98 12:15:00 0.011 0.55 0.226 11.32
3/12/98 12:20:00 0.011 0.54 0.223 11.16
3/12/98 12:25:00 0.010 0.52 0.224 11.18
3/12/98 12:30:00 0.010 0.52 0.224 11.19
3/12/98 12:35:00 0.010 0.52 0.217 10.87
3/12/98 12:40:00 0.011 0.53 0.207 10.33
3/12/98 12:45:00 0.010 0.50 0.206 10.28
3/12/98 12:50:00 0.010 0.49 0.201 10.03
3/12/98 12:55:00 0.010 0.49 0.201 10.03
3/12/98 13:00:00 0.010 0.48 0.195 9.76
3/12/98 13:05:00 0.009 0.45 0.192 9.62
3/12/98 13:10:00 0.009 0.43 0.174 8.68
3/12/98 13:15:00 0.008 0.39 0.180 8.99
3/12/98 13:20:00 0.008 0.38 0.178 8.90
3/12/98 13:25:00 0.007 0.37 0.183 9.16
3/12/98 13:30:00 0.008 0.38 0.185 9.26
3/12/98 13:35:00 0.008 0.41 0.182 9.10
3/12/98 13:40:00 0.008 0.40 0.185 9.27
3/12/98 13:45:00 0.008 0.40 0.187 9.37
3/12/98 13:50:00 0.008 0.41 0.189 9.43
3/12/98 13:55:00 0.008 0.38 0.183 9.14
3/12/98 14:00:00 0.007 0,36 0.184 9.20
3/12/98 14:05:00 0,009 0.43 0.175 8.75
3/12/98 14:10:00 0.009 0.43 0.180 9.01
3/12/98 14:15:00 0.008 0.39 0.172 8.61
3/12/98 14:20:00 0.008 0.38 0.168 8.41
3/12/98 14:25:00 0.007 0.36 0.183 9.17
3/12/98 14:30:00 0.006 0.32 0.183 9.14
3/12/98 14:35:00 0.007 0.36 0.184 9.18
3/12/98 14:40:00 0.008 0.40 0.183 9.13
3/12/98 14:45:00 0.009 0.44 0.186 ~.28
3/12/98 14:50:00 0.009 0.43 0.191 9.53
3/12/98 14:55:00 0.009 0.45 0.195 9.77
3/12/98 15:00:00 0.008 0.42 0,194 9.71
3/12/98 15:05:00 0.008 0.39 0.191 9.54
3/12/98 15:10:00 0.007 0.37 0.188 9.40
3/12/98 15:15:00 0.007 0.34 0.192 9.58
3/12/98 15:20:00 0.006 0.31 0.199 9.95
3/12/98 15:25:00 0.007 0.33 0.193 9.66
3/14/98 15:35:00 0.004 0.21 0.034 1.68
3/14/98 15:40:00 0.003 0,17 0.058 2.91
3/14/98 15:45:00 0.003 0.17 0,054 2.72
3/14/98 15:50:00 0.003 0.17 0,076 3.82
3/14/98 15:55:00 0.004 0.19 0.094 4.71
3/14/98 16:00:00 0.003 0.17 0.107 5.35
3/14/98 16:05:00 0.003 0.17 0.111 5.55
3/14/98 16:10:00 0.003 0.17 0.113 5.66
3/14/98 16:15:00 0,003 0.17 0.109 5.46
3/14/98 16:20:00 0.004 0,18 0.102 5.12
3/14/98 16:25:00 0.004 0.18 0.094 4.71
3/14/98 16:30:00 0.004 0.18 0.087 4.37



3/14/98 16:35:00 0.003 0.17 0.073 3.67
3/14/98 16:40'.00 0.003 0.17 0.072 3.59
3/14/98 16:45:00 0.004 0.18 0.071 3.53
3/14/98 16:50:00 0.004 0.18 0.087 4.37
3/14/98 16:55:00 0.004 0.18 0.109 5.43
3/14/98 17:00:00 0.004 0.19 0.121 6.06
3/14/98 17:05:00 0.004 0.19 0.127 6.34
3/14/98 17:10:00 0.004 0,19 0.131 6.57
3/14/98 17:15:00 0.004 0.21 0.137 6.83
3/14/98 17:20:00 0.004 0.20 0.138 6.89
3/14/98 17:25:00 0.004 0.20 0.136 6.81
3/14/98 17:30:00 0.004 0.20 0.136 6.78
3/14/98 17:35:00 0.004 0.20 0.138 6.92
3/14/98 17:40:00 0.004 0.20 0.137 6.85
3114/98 17:45:00 0.004 0.20 0.141 7.05
3/14/98 17:50:00 0.004 0.21 0.140 6.99
3/14/98 17:55:00 0.004 0.22 0.146 7.28
3/14/98 18:00:00 0.004 0.21 0.146 7.28
3/14/98 18:05:00 0.004 0.22 0.146 7.32
3/14/98 18:10:00 0.004 0.22 0.143 7.16
3/14/98 18:15:00 0.004 0.22 0.147 7.37
3/14/98 18:20:00 0.004 0.22 0.150 7.51
3/14/98 18:25:00 0.004 021 0.154 7.69
3/14/98 18:30:00 0.004 0.22 0.154 7.69
3/14/98 18:35:00 0.005 0.23 0.156 7.82
3/14/98 18:40:00 0.004 0.22 0.159 7.96
3/14/98 18:45:00 0.004 0.20 0.160 7.98
3/14/98 18:50:00 0.004 0.21 0.158 7.89
3/14/98 18:55:00 0.004 0.22 0.156 7.81
3/14/98 19:00:00 0.004- 0.22 0.159 7.97
3/14/98 19:05:00 0.004 0.22 0.169 8.46
3/14/98 19:10:00 0.004 0.21 0.176 8.81
3/14/98 19:15:00 0.005 0.23 0.174 8.69
3/14/98 19:20:00 0.005 0.23 0.175 8.76
3/14/98 19:25:00 0.004 0.21 0.183 9.13
3/16/98 19:40:00 0.002 0.12 0.026 1.28
3/16/98 19:45:00 0.002 0.10 0.015 0.73
3/16/98 19:50:00 0.002 0.11 0.014 0.72
3/16/98 19:55:00 0.002 0.12 0.015 0.77
3/16/98 20:00:00 0.002 0.12 0.018 0.89
3/16/98 20:05:00 0.002 0.12 0.020 1.01
3/16/98 20:10:00 0.002 0.12 0.022 1.09
3/16/98 20:15:00 0.002 0.12 0.021 1.05
3/16/98 20:20:00 0.003 0.13 0.023 1.13
3/16/98 20:25:00 0.002 0.12 0.024 1.21
3/16/98 20:30:00 0.003 0.13 0.025 1.24
3/16/98 20:35:00 0.003 0.13 0.024 1.18
3/16/98 20:40:00 0.002 0.12 0.023 1.16
3/16/98 20:45:00 0.002 0.12 0.028 1.38
3/16/98 20:50:00 0.003 0.15 0.036 1.80
3/16/98 20:55:00 0.003 0.14 0.042 2.10



3/16/98 21:00:00 0.003 0.15 0.046 2.29
3/16/98 21 :05:00 0.003 0.16 0.048 2.42
3/16/98 21:10:00 0.003 0.16 0.050 2.52
3/16/98 21 :15:00 0.003 0.17 0.052 2.60
3/16/98 21:20:00 0,003 0.17 0.054 2.68
3/16/98 21:25:00 0.004 0.18 0.056 2.80
3/16/98 21 :30:00 0,004 0.19 0.056 2.78
3/16/98 21 :35:00 0.004 0.18 0.056 2.79
3/16/98 21:40:00 0.003 0.17 0.057 2.87
3/16/98 21:45:00 0.004 0.19 0.058 2,91
3/16/98 21 :50:00 0.004 0.20 0.060 2.99
3/16/98 21 :55:00 0,004 0.20 0.064 3.19
3/16/98 22:00:00 0.004 0.19 0.066 3.29
3/16/98 22:05:00 0.004 0.21 0.069 3.43
3/16198 22:10:00 0.004 0.22 0.070 3.50
3/16/98 22:15:00 0.004 0.21 0.071 3.56
3/16/96 22:20:00 0.004 0.21 0.074 3.71
3/16/98 22:25:00 0.004 0.19 0.076 3.79
3/16/98 22:30:00 0.005 0.23 0.079 3.93
3/16/98 22:35:00 0.005 0.23 0.080 4.00
3/16/98 22:40:00 0.005 0.23 0.084 4.18
3/16/98 22:45:00 0.004 0.22 0.085 4.23
3/16/98 22:50:00 0.004 0.21 0.084 4.19
3/16/98 22:55:00 0.004 0.22 0.088 4.42
3/16/98 23:00:00 0.005 0.23 0.093 4.64
3/16/98 23:05:00 0.005 0.23 0.094 4.68
3116/98 23:10:00 0.005 0.23 0.095 4.77
3/16/98 23:15:00 0.005 0.24 0.098 4.91
3/16/98 23:20:00 0.005 0.23 0.101 5,06
3/16/98 23:25:00 0.004 0.22 0.106 5.28
3/16/98 23:30:00 0.005 0.24 0.109 5.44
3/17/98 9:35:00 0.006 0.30 0.045 2.23
3/17/98 9:40:00 0.004 0.18 0.042 2.12
3/17/98 9:45:00 0.003 0.16 0.034 1.68
3/17/98 9:50:00 0.003 0.16 0.034 1.71
3/17/98 9:55:00 0.003 0.15 0.038 1.89
3/17/98 10:00:00 0.003 0.15 0.041 2.03
3/17/98 10:05:00 0.003 0.15 0.042 2.09
3117/98 10:10:00 0.003 0.14 0.045 2.25
3/17/98 10:15:00 0.003 0.14 0.047 2.33
3/17/98 10:20:00 0.003 0.13 0.048 2.39
3/17/98 10:25:00 0.002 0.12 0.050 2.49
3/17/98 10:30:00 0.003 0.14 0.051 2.55
3/17/98 10:35:00 0.003 0.14 0.048 2.40
3/17/98 10:40:00 0.003 0.14 0.061 3.04
3/17/98 10:45:00 0.003 0.15 0.081 4,04
3/17/98 10:50:00 0.003 0.16 0.096 4.81
3/17/98 10:55:00 0.003 0.16 0.116 5.80
3/17/98 11:00:00 0.003 0.17 0.125 6.26
3/17/98 11 :05:00 0.003 0.17 0.136 6.82
3/17/98 11:10:00 0.004 0.18 0.149 7.46



3117/98 11 :15:00 0.004 0.18 0.150 7.51
3/17/98 11 :20:00 0.004 0.19 0.164 8.18
3/17/98 11:25:00 0.004 0.19 0.175 8.73
3/17/98 11 :30:00 0.004 0.21 0.182 9.11
3/17/98 11 :35:00 0.004 0.21 0.194 9.68
3/17/98 11:40:00 0.004 0.20 0.204 10.20
3/17/98 11 :45:00 0.004 0.19 0.210 10A8
3/17/98 11 :50:00 0.004 0.20 0.223 11.13
3/17/98 11:55:00 0.004 0.20 0.222 11.11
3/17/98 12:00:00 0.004 0.22 0.233 11.65
3/17/98 12:05:00 0.004 0.21 0.247 12.35
3/17/98 12:10:00 0.004 022 0.258 12.90
3/17/98 12:15:00 0.004 0.22 0.272 13.60
3/17/98 12:20:00 0.005 0.23 0.283 14.16
3/17/98 12:25:00 0.005 0.23 0.288 14.38
3/17/98 12:30:00 0.005 0.23 0.310 15.52
3/17/98 12:35:00 0.005 0.23 0.322 16.08
3/17/98 12:40:00 0.005 0.23 0.326 16.32
3/17/98 12:45:00 0.005 0.24 0.342 17.10
3/17/98 12:50:00 0.005 0.23 0.347 17.34
3/17/98 12:55:00 0.005 0.24 0.343 17.13
3/17/98 13:00:00 0.005 0.23 0.362 18.10
3/17/98 13:05:00 0.005 0.24 0.373 18.64
3/17/98 13:10:00 0.005 0.24 0.379 18.95
3/17/98 13:15:00 0.005 0.23 0.405 20.25
3/17/98 13:20:00 0.005 0.23 0.421 21.04
3/17/98 13:25:00 0.004 0.22 0.440 21.99
3/19/98 13:35:00 0.004 0.18 0.026 1.30
3/19/98 13:40:00 0.002 0.10 0.056 2.78
3/19/98 13:45:00 0.002 0.09 0.032 1.58
3/19198 13:50:00 0.002 0.10 0.040 2.02
3/19/98 13:55:00 0.002 0.09 0.068 3.41
3/19/98 14:00:00 0.002 0.08 0.099 4.97
3/19/98 14:05:00 0.002 0.08 0.134 6.72
3/19/98 14:10:00 0.002 0.08 0.158 7.91
3/19/98 14:15:00 0.001 0.07 0.194 9.69
3/19/98 14:20:00 0.002 0.08 0.236 11.82
3/19/98 14:25:00 0.002 0.09 0.280 13.99
3/19/98 14:30:00 0.002 0.08 0.252 12.61
3/19/98 14:35:00 0.002 0.09 0.193 9.63
3/19/98 14:40:00 0.002 0.09 0.194 9.69
3/19/98 14:45:00 0.002 0.09 0.214 10.72
3/19/98 14:50:00 0.002 0.10 0.285 14.23
3/19/98 14:55:00 0.002 0.09 0.360 18.01
3/19/98 15:00:00 0.002 0.10 0.379 18.97
3/19/98 15:05:00 0.002 0.10 0.435 21.77
3/19/98 15:10:00 0.002 0.10 0.474 23.72
3/19/98 15:15:00 0.002 0.11 0.480 24.00
3/19/98 15:20:00 0.002 0.11 0.446 22.29
3/19/98 15:25:00 0.002 0.11 0.513 25.63
3/19/98 15:30:00 0.002 0.11 0.541 27.05



3/19/98 15:35:00 0.002 0.10 0.568 28.39
3/19/98 15:40:00 0.002 0.11 0.557 27.85
3/19/98 15:45:00 0.002 0.12 0.601 30.03
3/19/98 15:50:00 0.002 0.12 0.599 29.94
3/19/98 15:55:00 0.002 0.12 0.605 30.27
3/19/98 16:00:00 0.002 0.11 0.653 32.67
3/19/98 16:05:00 0.002 0.11 0.678 33.88
3/19/98 16:10:00 0.002 0.12 0.704 35.19
3/19/98 16:15:00 0.002 0.12 0.681 34.07
3/19/98 16:20:00 0.002 0.12 0.673 33.65
3/19/98 16:25:00 0.002 0.12 0.709 35.43
3/19/98 16:30:00 0.002 0.12 0.761 38.03
3/19/98 16:35:00 0.003 0.14 0.782 39.09
3/19/98 16:40:00 0.003 0.13 0.768 38.38
3/19/98 16:45:00 0.003 0.14 0.730 36.51
3/19/98 16:50:00 0.003 0.13 0.728 36.40
3/19/98 16:55:00 0.003 0.14 0.780 39.00
3/19/98 17:00:00 0.003 0.15 0.795 39.75
3/19/98 17:05:00 0.003 0.16 0.754 37.72
3/19/98 17:10:00 0.003 0.15 0.811 40.55
3/19/98 17:15:00 0.003 0.16 0.778 38.92
3119/98 17:20:00 0.003 0.16 0.791 39.54
3/19/98 17:25:00 0.004 0.18 0.818 40.89
3/20/98 9:35:00 0.004 0.20 0.055 2.73
3/20/98 9:40:00 0.002 0.12 0.066 3.32
3/20/98 9:45:00 0.002 0.10 0.060 2.99
3/20/98 9:50:00 0.002 0.10 0.084 4.19
3/20/98 9:55:00 0.002 0.10 0.121 6.04
3/20/98 10:00:00 0.002 0.10 0.159 7.93
3/20/98 10:05:00 0.002 0.11 0.196 9.79
3/20/98 10:10:00 0.002 0.10 0.208 10.39
3/20/98 10:15:00 0.002 0.11 0.186 9.32
3/20/98 10:20:00 0.002 0.11 0.202 10.10
3/20/98 10:25:00 0.002 0.11 0.247 12.35
3/20/98 10:30:00 0.002 0.11 0.262 13.12
3/20/98 10:35:00 0.002 0.10 0.239 11.94
3/20/98 10:40:00 0.002 0.12 0.234 11.70
3/20/98 10:45:00 0.002 0.12 0.307 15.35
3/20/98 10:50:00 0.002 0.12 0.380 18.98
3/20/98 10:55:00 0.002 0.12 0.415 20.77
3/20/98 11 :00:00 0.002 0.12 0.513 25.67
3/20/98 11:05:00 0.003 0.14 0.543 27.13
3/20/98 11 :10:00 0.003 0.13 0.546 27.30
3/20/98 11:15:00 0.003 0.14 0.595 29.77
3/20/98 11:20:00 0.003 0.14 0.515 25.77
3/20/98 11 :25:00 0.003 0.14 0.562 28.12
3/20/98 11 :30:00 0.003 0.15 0.548 27.38
3/20/98 11 :35:00 0.003 0.15 0.607 30.35
3/20/98 11:40:00 0.003 0.15 0.634 31.72
3120/98 11:45:00 0.003 0.16 0.691 34.56
3/20/98 11:50:00 0.003 0.16 0.678 33.88



3/20/98 11 :55:00 0.004 0.18 0.605 30.23
3/20/98 12:00:00 0.003 0.17 0.647 32.35
3/20/98 12:05:00 0.004 0.18 0.659 32.96
3/20/98 12:10:00 0.004 0.19 0.667 33.34
3/20/98 12:15:00 0.003 0.17 0,627 31.34
3/20/98 12:20:00 0.003 0.17 0.667 33.35
3/20/98 12:25:00 0.004 0.18 0.702 35.10
3/20/98 12:30:00 0.004 0.20 0.737 36.86
3/20/98 12:35:00 0.004 0.20 0.714 35.69
3/20/98 12:40:00 0.004 0.20 0.683 34.15
3/20/98 12:45:00 0.004 0.21 0.703 35.17
3/20/98 12:50:00 0.004 0.21 0.750 37.48
3/20/98 12:55:00 0.004 0.22 0.727 36.36
3/20/98 13:00:00 0.004 0.22 0.726 36.29
3/20/98 13:05:00 0.005 0.23 0.658 32,91
3/20/98 13:10:00 0,005 0.23 0.727 36.37
3/20/98 13:15:00 0.005 0.24 0.669 33.46
3/20/98 13:20:00 0.005 0.24 0.632 31.61
3/20/98 13:25:00 0.005 0.23 0.680 34.01
3/22/98 13:40:00 0.002 0.09 0.198 9.92
3/22/98 13:45:00 0.002 0.08 0.118 5.92
3/22/98 13:50:00 0.002 0.08 0.132 6.61
3/22/98 13:55:00 0.002 0.08 0.165 8.27
3/22/98 14:00:00 0.002 0.08 0.201 10.04
3/22/98 14:05:00 0.002 0.08 0.241 12.03
3/22/98 14:10:00 0.001 0.07 0.254 12.71
3/22/98 14:15:00 0.001 0.07 0.270 13.48
3/22/98 14:20:00 0.001 0.06 0.278 13.88
3/22/98 14:25:00 0.002 0.08 0.288 14.40
3/22/98 14:30:00 0.002 0.08 0.316 15.78
3/22/98 14:35:00 0.002 0.08 0.290 14.51
3/22/98 14:40:00 0.001· 0.07 0.283 14.15
3/22/98 14:45:00 0.002 0.08 0.304 15.20
3/22/98 14:50:00 0.001 0.07 0.367 18.33
3/22/98 14:55:00 0.001 0.07 0.424 21.22
3/22/98 15:00:00 0.002 0.09 0.467 23.35
3/22/98 15:05:00 0.002 0.09 0.501 25.04
3/22/98 15:10:00 0.002 0.10 0.515 25.76
3/22/98 15:15:00 0.002 0.08 0.535 26.77
3/22/98 15:20:00 0.002 0.09 0.567 28.37
3/22/98 15:25:00 0.002 0.09 0.588 29.42
3/22/98 15:30:00 0.002 0.10 0.578 28.92
3/22/98 15:35:00 0.002 0.11 0.603 30.13
3/22/98 15:40:00 0.002 0.10 0.637 31.87
3/22/98 15:45:00 0.002 0.11 0.660 33.00
3/22/98 15:50:00 0,002 0.11 0.673 33.66
3/22/98 15:55:00 0.002 0.12 0.690 34.49
3/22/98 16:00:00 0.002 0.12 0.703 35.16
3/22/98 16:05:00 0.003 0.13 0.715 35.77
3/22/98 16:10:00 0.002 0.12 0.701 35.05
3/22/98 16:15:00 0.003 0.15 0.716 35.81



3/22/98 16:20:00 0.003 0.15 0.733 36.66
3/22/98 16:25:00 0.004 0.18 0.769 38.46
3/22/98 16:30:00 0.004 0.18 0.758 37.91
3/22/98 16:35:00 0.004 0.19 0.754 37.72
3/22/98 16:40:00 0.004 0.21 0.757 37.85
3/22/98 16:45:00 0.004 0.20 0.786 39.30
3/22/98 16:50:00 0.004 0.22 0.800 40.02
3/22/98 16:55:00 0.005 0.24 0.791 39.55
3/22/9a 17:00:00 0.005 0.23 0.783 39.14
3/22/98 17:05:00 0.005 0.23 0.793 39.65
3/22/98 17:10:00 0.005 0,23 0.767 38.34
3/22/98 17:15:00 0.005 0.24 0.745 37.26
3/22/98 17:20:00 0.005 0.24 0.744 37.20
3/22/98 17:25:00 0.005 0.26 0.757 37.83
3/22/98 17:30:00 0.006 0.29 0.740 35.98
3/24/98 17:40:00 0.003 0.16 0.032 1.61
3/24/98 17:45:00 0.002 0.09 0.025 1.27
3/24/98 17:50:00 0.002 0.08 0.024 1.22
3/24/98 17:55:00 0.002 0.08 0.027 1.37
3/24/98 18:00:00 0.002 0.08 0.031 1.54
3/24/98 18:05:00 0.002 0.08 0.034 1.68
3/24/98 18:10:00 0.001 0.07 0.038 1.88
3/24/98 18:15:00 0.002 0.09 0.040 1.99
3/24/98 18:20:00 0.002 0.09 0.040 1.99
3/24/98 18:25:00 0.002 0.08 0.040 2.00
3/24/98 18:30:00 0.002 0.08 0.042 2.09
3/24/98 18:35:00 0.002 0.08 0.042 2.12
3/24/98 18:40:00 0.002 0.08 0.042 2.10
3/24/98 18:45:00 0.001 0.07 0.047 2.35
3/24/98 18:50:00 0.002 0.08 0.060 3.02
3/24/98 18:55:00 0.002 0.10 0.071 3.56
3f24/98 19:00:00 0.002 0.10 0.081 4.04
3/24/98 19:05:00 0.002 0.09 0.087 4.34
3/24/98 19:10:00 0.002 0.10 0.092 4.59
3/24/98 19:15:00 0,002 0.11 0.098 4,92
3/24/98 19:20:00 0.002 0.11 0.107 5.35
3/24/98 19:25:00 0.002 0.11 0.115 5.75
3/24/98 19:30:00 0.002 0.12 0.126 6.31
3/24/98 19:35:00 0.002 0.11 0.134 6.68
3/24/98 19:40:00 0.003 0.13 0.144 7.22
3/24/98 19:45:00 0.002 0.12 0.155 7.73
3/24/98 19:50:00 0.003 0.14 0.168 8.41
3/24/98 19:55:00 0.003 0.13 0.182 9.11
3/24/98 20:00:00 0.003 0.14 0.198 9.90
3/24/98 20:05:00 0.003 0.15 0.212 10.58
3/24/98 20:10:00 0,003 0.15 0.229 11.47
3/24/98 20:15:00 0.003 0.15 0.247 12.36
3/24/98 20:20:00 0.003 0.14 0.261 13.06
3/24/98 20:25:00 0.003 0.15 0.274 13.72
3/24/98 20:30:00 0.003 0.15 0.287 14.35
3/24/98 20:35:00 0.003 0.15 0.307 15.34



3/24/98 20:40:00 0.003 0.17 0.328 16.42
3/24/98 20:45:00 0.003 0.17 0.351 17.53
3/24/98 20:50:00 0.003 0.16 0.367 18.33
3/24/98 20:55:00 0.003 0.17 0.382 19.12
3/24/98 21:00:00 0.003 0.17 0.400 19.98
3/24/98 21:05:00 0.003 0.17 0.411 20.57
3/24/98 21:10:00 0.003 0.16 0.412 20.62
3/24/98 21:15:00 0.004 0.18 0.417 20.86
3/24/98 21:20:00 0.004 0.18 0.430 21.52
3/24/98 21:25:00 0.004 0.19 0.477 23.83
3/24/98 21:30:00 0.004 0.19 0.482 24.08
3/26/98 21 :40:00 0.002 0.11 0.020 1.00
3/26/98 21 :45:00 0.001 0.07 0.028 1.42
3/26/98 21 :50:00 0.001 0.07 0.020 0.99
3/26/98 21 :55:00 0.002 0.08 0.019 0.94
3/26/98 22:00:00 0.001 0.06 0.021 1.05
3/26/98 22:05:00 0.002 0.08 0.023 1.13
3/26/98 22:10:00 0.001 0.07 0.025 1.27
3/26/98 22:15:00 0.002 0.08 0.028 1.41
3/26/98 22:20:00 0.001 0.07 0.031 1.54
3/26/98 22:25:00 0.001 0.06 0.032 1.59
3/26/98 22:30:00 0.001 0.07 0.032 1.60
3/26/98 22:35:00 0.001 0.07 0.030 1.51
3/26/98 22:40:00 0.001 0.05 0.029 1.43
3/26/98 22:45:00 0.001 0.06 0.027 1.37
3/26/98 22:50:00 0.001 0.06 0.029 1.46
3/26/98 22:55:00 0.002 0.08 0.033 1.66
3/26/98 23:00:00 0.002 0.08 0.040 2.02
3/26/98 23:05:00 0.001 0.07 0.048 2.41
3/26/98 23:10:00 0.001 0.07 0.054 2.69
3/26/98 23:15:00 0.002 0.08 0.059 2.97
3/26/98 23:20:00 0.001 0.07 0.064 3.18
3/26/98 23:25:00 0.002 0.08 0.066 3.29
3/26/98 23:30:00 0.001 0.07 0.068 3.42
3/26/98 23:35:00 0.001 0.07 0.070 3.49
3/26/98 23:40:00 0.001 0.07 0.073 3.64
3/26/98 23:45:00 0.002 0.08 0.075 3.77
3/26/98 23:50:00 0.002 0.09 0.077 3.84
3/26/98 23:55:00 0.002 0.08 0.078 3.91
3/26/98 24:00:00 0.001 0.07 0.080 4.00
3/27/98 0:05:00 0.002 0.08 0.082 4.09
3/27/98 0:10:00 0.002 0.08 0.084 4.19
3/27/98 0:15:00 0.002 0.08 0.086 4.30
3/27/98 0:20:00 0.002 0.08 0.088 4.38
3/27/98 0:25:00 0.002 0.08 0.091 4.53
3/27/98 0:30:00 0.002 0.08 0.092 4.60
3/27/98 0:35:00 0.002 0.08 0.094 4.69
3f27/98 0:40:00 0.002 0.08 0.097 4.87
3/27/98 0:4.5:00 0.002 0.09 0.097 4.86
3/27/98 0:50:00 0.002 0.09 0.099 4.96
3/27/98 0:55:00 0.002 0.09 0.099 4.95



3/27/98 1:00:00 0.002 0.09 0.100 4.98
3/27/98 1:05:00 0.002 0.08 0.102 5.09
3/27/98 1:10:00 0.002 0.08 0.109 5.45
3/27/98 1:15:00 0.002 0.10 0.113 5.65
3/27/98 1:20:00 0.002 0.08 0.118 5.92
3/27/98 1:25:00 0.002· 0.08 0.126 6.28
3/27/98 1:30:00 0.002 0.10 0.131 6.56



4/3/98 14:40:00 0.001 0.05 0.019 0.95
4/3/98 14:45:00 0.000 0.00 0.048 2.39
4/3/98 14:50:00 0.000 0.01 0.056 2.80
4/3/98 14:55:00 0.000 -0.01 0.070 3.49
4/3/98 15:00:00 0.000 0.00 0.085 4.23
4/3/98 15:05:00 0.000 0.00 0.096 4.82
4/3/98 15:10:00 0.000 0.00 0.110 5A9
4/3/98 15:15:00 0.000 0.00 0.128 6.38
4/3/98 15:20:00 0.000 "0.01 0.155 7.76
4/3/98 15:25:00 0.000 -0.01 0.190 9.51
4/3/98 15:30:00 0.000 0.00 0.217 10.86
4/3/98 15:35:00 0.000 0.00 0.253 12.63
4/3/98 15:40:00 0.000 0.00 0.279 13.96
4/3/98 15:45:00 0.000 0.00 0.295 14.77
4/3/98 15:50:00 0.000 0.00 0.304 15.21
4/3/98 15:55:00 0.000 0.01 0.359 17.93
4/3198 16:00:00 0.000 0.00 0.394 19.69
413/98 16:05:00 0.000 0.00 0.375 18.77
4/3/98 16:10:00 0.000 0.00 0.386 19.31
4/3198 16:15:00 0.000 -0.01 0.316 15.81
4/3/98 16:20:00 0.000 -0,01 0.336 16.80
4/3/98 16:25:00 0.000 0.00 0.398 19"88
4/3/98 16:30:00 0.000 0.00 0.448 22.40
4/3/98 16:35:00 0.000 0.01 0.426 21.32
4/3/98 16:40:00 0.000 0.00 0.485 24.27
4/3/98 16:45:00 0.000 0.01 0.514 25.68
4/3/98 16:50:00 0.000 0.01 0.541 27.06
4/3/98 16:55:00 0.000 0.00 0.536 26.80
4/3/98 17:00:00 0.000 0.00 0.552 27.59
4/3/98 17:05:00 0.000 0.00 0.580 29.02
4/3/98 17:10:00 0.000 0.00 0.634 31.70
4/3/98 17:15:00 0.000 0.00 0.656 32.78
4/3/98 17:20:00 0.000 0.01 0.713 35.63
4/3/98 17:25:00 0.000 0.00 0.731 36.56
4/3/98 17:30:00 0.000 0.00 0.737 36.86
4/3/98 17:35:00 0.000 0.01 0.732 36.61
4/3/98 17:40:00 0.000 0.02 0.725 36.25
4/3/98 17:45:00 0.000 0.01 0.727 36.35
4/3/98 17:50:00 0.000 0.00 0.726 36.31
4/3/98 17:55:00 0.000 0.01 0.744 37.20
4/3/98 18:00:00 0.000 0.01 0.698 34.88
4/3/98 18:05:00 0.000 0.00 0.682 34.12
4/3/98 18:10:00 0.000 0.00 0.701 35.07
4/3/98 18:15:00 0.000 0.00 0.726 36.31
4/3/98 18:20:00 0.000 0.00 0.791 39.56
4/3/98 18:25:00 0.000 0,00 0.804 40.21
4/3/98 18:30:00 0.000 0.02 0.820 41.01
4/5/98 18:40:00 0.001 0.03 0.009 0.43
4/5/98 18:45:00 0.000 -0.01 0.036 1.81
4/5/98 18:50:00 0.000 -0.01 0.037 1.84
4/5/98 18:55:00 0.000 0.00 0.055 2.76



4/5/98 19:00:00 0.000 0.01 0.080 4.00
4/5/98 19:05:00 0.000 0.00 0.107 5.34
4/5/98 19:10:00 0.000 0.01 0.133 6.63
4/5/98 19:15:00 0.000 0.01 0.152 7.60
4/5/98 19:20:00 0.000 0.00 0.169 8,43
4/5/98 19:25:00 0.000 0.00 0.182 9.12
4/5/98 19:30:00 0.000 0.01 0.208 10,42
4/5/98 19:35:00 0.000 0.00 0.219 10.95
4/5/98 19:40:00 0.000 -0.01 0.224 11.22
4/5/98 19:45:00 0.000 0.01 0.226 11.31
4/5/98 19:50:00 0.000 0.00 0.237 11.83
4/5/98 19:55:00 0.000 0.00 0.248 12.42
4/5/98 20:00:00 0.000 0.00 0.244 12.20
4/5/98 20:05:00 0.000 0.00 0.256 12.78
4/5/98 20:10:00 0.000 0.00 0.295 14.75
4/5/98 20:15:00 0.000 0.00 0.316 15.80
4/5/98 20:20:00 0.000 0.00 0.348 17.42
4/5/98 20:25:00 0.000 ~O.O1 0.384 19.18
4/5/98 20:30:00 0.000 0.01 0.416 20.80
4/5/98 20:35:00 0.000 0.01 0.422 21.12
4/5/98 20:40:00 0.000 0.01 0.457 22.83
4/5/98 20:45:00 0.000 0.00 0.484 24.19
4/5/98 20:50:00 0.000 0.01 0.507 25.34
4/5/98 20:55:00 0.000 0.01 0.520 26.00
4/5/98 21 :00:00 0.000 0.02 0.539 26.93
4/5/98 21 :05:00 0.000 0.00 0.562 28.10
4/5/98 21 :10:00 0.000 0.01 0.577 28.85
4/5/98 21 :15:00 0.000 0.01 0.606 30.29
4/5/98 21:20:00 0.000 0.01 0.622 31.08
4/5/98 21:25:00 0.000 0.00 0.632 31.59
4/5/98 21 :30:00 0.000 0.02 0.632 31.60
4/5/98 21:35:00 0.000 0.01 0.658 32.92
4/5/98 21 :40:00 0.000 0.01 0.680 33.98
4/5/98 21 :45:00 0.000 0.02 0.669 33.44
4/5/98 21 :50:00 0.000 0.02 0.685 34.25
4/5/98 21 :55:00 0.000 0.02 0.699 34.94
4/5/98 22:00:00 0.000 0,01 0.720 36.00
4/5/98 22:05:00 0.000 0.02 0.734 36.72
4/5/98 22:10:00 0.000 0.02 0.746 37.28
4/5/98 22:15:00 0.000 0.02 0.756 37.81
4/5/98 22:20:00 0.000 0.01 0.772 38.61
4/5/98 22:25:00 0.000 0.02 0.794 39.69
4/5/98 22:30:00 0.000 0.02 0.793 39.67
4/7/98 22:40:00 0.002 0.08 0.008 0.42
4/7/98 22:45:00 0.000 0.00 0.028 1.42
417/98 22:50:00 0.000 0.00 0.031 1.56
4/7/98 22:55:00 0.000 0.02 0.035 1.76
4/7/98 23:00:00 0.000 0.01 0.041 2.03
4/7/98 23:05:00 0.000 0.02 0.049 2.46
4/7/98 23:10:00 0.000 0.02 0.061 3.03
4/7/98 23:15:00 0.000 0.01 0.078 3.92



417198 23:20:00 0.000 0.00 0.098 4.89
4/7198 23:25:00 0.000 0.00 0.110 5.51
4/7198 23:30:00 0.000 0.Q1 0.113 5.65
417198 23:35:00 0.000 0.01 0.123 6.16
417/98 23:40:00 0.000 ·0.01 0.131 6.54
4/7198 23:45:00 0.000 0.01 0.140 7.00
417198 23:50:00 0.000 0.02 0.147 7.35
417198 23:55:00 0.000 0.02 0.156 7.78
417/98 24:00:00 0.000 0.01 0.169 8.43
418/98 0:05:00 0.000 0.01 0.203 10.15
418/98 0:10:00 0.001 0.03 0.242 12.09
4/8/98 0:15:00 0.000 0.01 0.275 13.77
4/8198 0:20:00 0,000 0.01 0.305 15,25
4/8/98 0:25:00 0.000 0.02 0.329 16.46
4/8198 0:30:00 0.001 0.04 0.352 17,62
4/8198 0:35:00 0.001 0,03 0.376 18.78
4/8198 0:40:00 0.001 0.03 0.394 19,72
4/8198 0:45:00 0.001 0.03 0.418 20,91
4/8198 0:50:00 0.001 0.03 0.426 21.32
4/8198 0:55:00 0.001 0.04 0,445 22.25
4/8198 1:00:00 0.001 0.03 0.464 23.19
4/8198 1:05:00 0.001 0.04 0.470 23.48
4/8198 1:10:00 0,001 0.04 0.487 24.37
4/8198 1:15:00 0.001 0.04 0.508 25,39
4/8198 1:20:00 0.001 0.04 0.512 25,61
4/8198 1:25:00 0.001 0,05 0,529 26.44
4/8198 1:30:00 0.001 0.04 0.536 26.82
418198 1:35:00 0,001 0.05 0.540 27.00
418198 1:40:00 0.001 0.06 0.537 26.86
418/98 1:45:00 0.001 0.05 0.558 27.92
418/98 1:50:00 0.001 0.06 0.569 28.47
418/98 1:55:00 0.001 0.06 0.587 29,36
418/98 2:00:00 0,001 0.05 0,601 30.06
418/98 2:05:00 0.001 0.06 0.603 30.17
418/98 2:10:00 0,001 0.06 0.610 30,49
418/98 2:15:00 0.001 0.07 0.644 32.20
418/98 2:20:00 0.001 0,06 0.665 33.27
418/98 2:25:00 0.001 0.07 0.663 33.13
4/8/98 2:30:00 0.001 0.07 0.661 33.04

4110/98 2:40:00 0.002 0.12 0,010 OA9
4110/98 2:45:00 0.000 0.02 0.176 8.78
4110198 2:50:00 0.000 0.02 0.122 6.11
4110/98 2:55:00 0.000 0.00 0,149 7.46
4/10/98 3:00:00 0.000 0.02 0.210 10.52
4110/98 3:05:00 0.000 0.02 0.269 13.45
4/10/98 3:10:00 0.001 0.03 0.332 16.62
4/10198 3:15:00 0.001 0.03 0,375 18.76
4/10/98 3:20:00 0.001 0.03 0.409 20.47
4/10198 3:25:00 0.000 0.02 0.455 22.76
4/10/98 3:30:00 0.001 0,03 0,476 23.81
4110198 3:35:00 0,000 0,02 0.478 23.89



4/10/98 3:40:00 0.001 0.04 0.531 26.56
4/10/98 3:45:00 0.001 0.04 0.515 25.75
4/10/98 3:50:00 0.001 0.04 0.519 25.97
4/10/98 3:55:00 0.001 0.03 0.504 25.22
4/10198 4:00:00 0.001 0.04 0.571 28.56
4/10/98 4:05:00 0.001 0.04 0.588 29.39
4/10/98 4:10:00 0.001 0.04 0.516 25.78
4/10/98 4:15:00 0.001 0.03 0.494 24.72
4/10/98 4:20:00 0.001 0.05 0.570 28.49
4/10/98 4:25:00 0.001 0.04 0.596 29.78
4/10/98 4:30:00 0.001 0.05 0.632 31.58
4/10/98 4:35:00 0.001 0.05 0.677 33.87
4/10/98 4:40:00 0.001 0.04 0.719 35.95
4/10198 4:45:00 0.001 0.04 0.773 38.66
4/10/98 4:50:00 0.001 0.05 0.829 41.46
4/10/98 4:55:00 0.001 0.05 0.848 42.42
4110/98 5:00:00 0.001 0.05 0.847 42.34
4/10/98 5:05:00 0.001 0.06 0.834 41.68
4f10/98 5:10:00 0.001 0.06 0.824 41.18
4f10/98 5:15:00 0.001 0.05 0.812 40.61
4/10/98 5:20:00 0,001 0.05 0.797 39.85
4/10/98 5:25:00 0.001 0.06 0.807 40.33
4/10/98 5:30:00 0.001 0.05 0.766 38.29
4/10/98 5:35:00 0.001 0.05 0.750 37.51
4/10/98 5:40:00 0.001 0.06 0.775 38.74
4/10/98 5:45:00 0.001 0.06 0.781 39.07
4/10/98 5:50:00 0.001 0.07 0.751 37.56
4/10/98 5:55:00 0.001 0.06 0.743 37.16
4/10/98 6:00:00 0.001 0.07 0.762 38.10
4/10/98 6:05:00 0.001 0.06 0.775 38.74
4/10/98 6:10:00 0.001 0.06 0.801 40.03
4/10/98 6:15:00 0.001 0.06 0.778 38.90
4/10/98 6:20:00 0.001 0.07 0.830 41.52
4110/98 6:25:00 0.001 0.06 0.829 41.43
4/10/98 6:30:00 0.001 0.07 0.820 40,99
4/12/98 12:30:00 0.002 0.12 0.016 0.79
4/12/98 12:35:00 0.000 0.02 0,038 1.91
4/12/98 12:40:00 0.000 0.02 0.036 1.81
4/12/98 12:45:00 0.000 0.02 0.042 2.12
4/12/98 12:50:00 0.000 0.01 0.056 2.80
4f12/98 12:55:00 0.001 0.03 0.076 3.82
4/12/98 13:00:00 0.000 0.02 0.088 4.38
4/12/98 13:05:00 0.001 0.03 0.101 5.07
4/12/98 13:10:00 0.001 0.04 0.112 5.58
4f12/98 13:15:00 0.000 0.02 0.129 6.45
4/12/98 13:20:00 0.001 0.05 0.149 7.47
4/12/98 13:25:00 0.001 0.03 0.159 7.96
4/12/98 13:30:00 0.001 0.04 0.167 8.36
4/12/98 13:35:00 0.001 0.04 0.188 9.41
4f12/98 13:40:00 0.001 0.04 0.213 10.63
4f12/98 13:45:00 0.001 0.03 0.237 11.87



4/12/98 13:50:00 0.001 0.05 0.236 11.78
4/12/98 13:55:00 0.001 0.04 0.236 11.80
4/12/98 14:00:00 0.001 0.05 0.250 12.48
4/12/98 14:05:00 0.001 0.07 0.301 15.06
4/12/98 14:10:00 0.001 0.06 0.335 16.77
4/12/98 14:15:00 0.001 0.07 0.353 17.63
4/12/98 14:20:00 0.001 0.05 0.384 19.22
4/12/98 14:25:00 0.001 0.07 0.404 20.21
4/12/98 14:30:00 0.001 0.06 0.439 21.95
4/12/98 14:35:00 0.001 0.07 0.453 22.63
4/12/98 14:40:00 0.001 0.06 0.473 23.66
4/12/98 14:45:00 0.001 0.07 0.485 24.27
4/12/98 14:50:00 0.001 0.06 0.517 25.85
4/12/98 14:55:00 0.001 0.06 0.540 26.99
4/12/98 15:00:00 0.002 0.08 0.558 27.91
4/12/98 15:05:00 0.001 0.07 0.571 28.57
4/12/98 15:10:00 0.001 0.06 0.568 28.38
4/12/98 15:15:00 0.001 0.07 0.592 29.60
4/12/98 15:20:00 0.001 0.07 0.597 29.87
4/12/98 15:25:00 0.001 0.07 0.614 30.69
4/12/98 15:30:00 0.001 0.07 0.615 30.74
4/12/98 15:35:00 0.002 0.08 0.631 31.57
4/12/98 15:40:00 0.002 0.08 0.640 31.99
4112/98 15:45:00 0.001 0.07 0.633 31.64
4112/98 15:50:00 0.001 0.07 0.644 32.18
4/12/98 15:55:00 0.002 0.08 0.662 33.09
4/12/98 16:00:00 0.002 0.08 0.683 34.13
4/12/98 16:05:00 0.002 0.08 0.680 33.99
4/12/98 16:10:00 0.001 0.07 0.679 33.97
4/12/98 16:15:00 0.002 0.08 0.665 33.26
4/12/98 16:20:00 0.002 0.08 0.660 32.99
4114/98 7:35:00 0.001 0.04 0.020 1.01
4/14/98 7:40:00 0.000 0.01 0.088 4.41
4/14/98 7:45:00 0.000 0.00 0.081 4.03
4/14/98 7:50:00 0.000 0.00 0.101 5.05
4/14/98 7:55:00 0.000 -0.01 0.128 6.40
4/14/98 8:00:00 0.000 0.01 0.150 7.48
4/14/98 8:05:00 0.000 0.00 0.168 8.41
4/14/98 8:10:00 0.000 0.00 0.200 9.99
4/14/98 8:15:00 0.000 0.00 0.222 11.10
4/14/98 8:20:00 0.000 0.00 0.239 11.96
4/14/98 8:25:00 0.000 0.Q1 0.249 12.45
4/14/98 8:30:00 0.000 0.00 0.282 14.12
4/14/98 8:35:00 0.000 0.01 0.295 14.77
4/14/98 8:40:00 0.000 0.01 0.322 16.11
4/14/98 8:45:00 0.000 0.00 0.335 16.73
4/14/98 8:50:00 0.000 0.00 0.305 15.25
4/14/98 8:55:00 0.000 0.01 0.294 14.71
4/14/98 9:00:00 0.000 -0.01 0.320 16.02
4/14/98 9:05:00 0.000 0.02 0.365 18.24
4/14/98 9:10:00 0.000 0.01 0.419 20.94



4/14/98 9:15:00 0.000 0.01 0.461 23.05
4/14/98 9:20:00 0.000 0.02 0.490 24.50
4/14/98 9:25:00 0.000 0.02 0.530 26.51
4/14/98 9:30:00 0.000 0.02 0.547 27.33
4/14/98 9:35:00 0.000 0.02 0.571 28.55
4/14/98 9:40:00 0.000 0.01 0.601 30.04
4/14/98 9:45:00 0.000 0.02 0.618 30.92
4/14/98 9:50:00 0.000 0.02 0.645 32.27
4/14/98 9:55:00 0.000 0.02 0.662 33.10
4/14/98 10:00:00 0.001 0.03 0.691 34.55
4/14/98 10:05:00 0.001 0.03 0.69a 34.92
4/14/98 10:10:00 0.001 0.03 0.708 35.42
4/14/98 10:15:00 0.001 0.03 0.733 36.67
4/14/98 10:20:00 0.001 0.04 0.739 36.94
4/14/98 10:25:00 0.001 0.04 0.757 37.83
4/14/98 10:30:00 0.001 0.05 0.784 39.18
4/14/98 10:35:00 0.001 0.04 0.794 39.68
4/14/98 10:40:00 0.001 0.04 0.814 40.72
4/14/98 10:45:00 0.001 0.06 0.809 40.45
4/14/98 10:50:00 0.001 0.05 0.811 40.54
4/14/98 10:55:00 0.001 0.06 0.816 40.80
4114/98 11:00:00 0.001 0.06 0.839 41.93
4/14198 11 :05:00 0.001 0.06 0.863 43.13
4/14/98 11:10:00 0.001 0.05 0.869 43.43
4114/98 11:15:00 0.001 0.05 0.884 44.21
4/14/98 11:20:00 0.001 0.07 0.889 44.46
4/14/98 11:25:00 0.001 0.05 0.894 44.72
4117/98 8:40:00 0.001 0.05 0.010 0.51
4/17/98 8:45:00 0.000 0.00 0.116 5.81
4/17/98 8:50:00 0.000 0.00 0.093 4.66
4/17/98 8:55:00 0.000 0.01 0.120 6.00
4/17/98 9:00:00 0.000 -0.01 0.157 7.84
4/17/98 9:05:00 0.000 -0.02 0.183 9.15
4/17/98 9:10:00 0.000 -0.01 0.220 11.01
4/17198 9:15:00 0.000 0.00 0.256 12.79
4/17/98 9:20:00 0.000 0.00 0.276 13.82
4/17/98 9:25:00 0.000 -0.01 0.299 14.94
4/17/98 9:30:00 0.000 -0.01 0.331 16.53
4/17/98 9:35:00 0.000 0.00 0.353 17.63
4117/98 9:40:00 0.000 0.01 0.359 17.96
4/17/98 9:45:00 0.000 0.00 0.357 17.87
4/17/98 9:50:00 0.000 -0.01 0.394 19.71
4/17/98 9:55:00 0.000 0.00 0.395 19.73
4/17/98 10:00:00 0.000 0.00 0.382 19.10
4/17/98 10:05:00 0.000 -0.01 0.374 18.69
4/17/98 10:10:00 0.000 0.00 0.407 20.34
4/17/98 10:15:00 0.000 0.00 0.432 21.59
4/17198 10:20:00 0.000 0.00 0.406 20.29
4/17/98 10:25:00 0.000 0.00 0.407 20.34
4/17/98 10:30:00 0.000 0.00 0.424 21.19
4/17/98 10:35:00 0.000 0.00 0.431 21.54



4/17/98 10:40:00 0.000 0.00 0.423 21.13
4/17/98 10:45:00 0.000 0.01 0.420 20.98
4/17/98 10:50:00 0.000 0.01 0.443 22.15
4/17/98 10:55:00 0.000 0.00 0.491 24.57
4/17/98 11:00:00 0.000 0,01 0.456 22.78
4/17/98 11:05:00 0.000 0.01 0.474 23.71
4117/98 11:10:00 0.000 0.00 0.517 25.85
4/17/98 11:15:00 0.000 0,02 0.503 25.15
4/17/98 11:20:00 0.000 0.00 0.519 25.95
4/17/98 11:25:00 0.000 0.00 0.546 27,28
4/17/98 11:30:00 0,000 0.01 0.608 30.39
4/17/98 11:35:00 0.000 0.01 0.576 28.78
4/17/98 11:40:00 0.000 0.00 0.603 30.15
4/17/98 11:45:00 0.000 0.01 0.604 30.20
4/17/98 11:50:00 0.000 0.02 0.673 33.66
4/17/98 11:55:00 0.000 0.01 0.765 38.23
4/17/98 12:00:00 0.000 0.02 0.851 42,54
4/17/98 12:05:00 0.000 0,01 0.977 48.85
4/17/98 12:10:00 0.000 0.02 0.945 47,27
4/17/98 12:15:00 0,000 0.01 0.890 44.52
4/17/98 12:20:00 0.000 0.01 0.886 44.28
4/17/98 12:25:00 0.000 0.02 0.857 42.83
4/17/98 12:30:00 0.000 0.02 0.849 42,43
4/19/98 12:45:00 0.000 0.02 0.072 3.62
4/19/98 12:50:00 0.000 0.00 0.060 2.99
4/19/98 12:55:00 0,000 0.00 0.070 3.51
4/19/98 13:00:00 0.000 0.00 0.093 4.66
4/19/98 13:05:00 0.000 0.00 0.125 6.27
4/19/98 13:10:00 0,000 0.00 0.150 7.48
4/19/98 13:15:00 0.000 ~O.O1 0.179 8.95
4/19/98 13:20:00 0.000 0.00 0.204 10.20
4/19/98 13:25:00 0.000 ~0.O1 0.243 12.16
4/19/98 13:30:00 0.000 0.01 0.276 13,79
4/19/98 13:35:00 0.000 -0.01 0.286 14.31
4/19/98 13:40:00 0.000 0.01 0.314 15.68
4/19/98 13:45:00 0,000 0.00 0.322 16.11
4/19/98 13:50:00 0.000 0.01 0.350 17.48
4/19/98 13:55:00 0.000 0,00 0.357 17.85
4/19/98 14:00:00 0.000 0.01 0.380 19.00
4/19/98 14:05:00 0.000 0.00 0.441 22.06
4/19/98 14:10:00 0.000 0.00 0.431 21.55
4/19/98 14:15:00 0.000 -0.01 0.409 20.44
4/19/98 14:20:00 0.000 0.00 0.424 21.20
4/19/98 14:25:00 0.000 0.01 0,464 23.20
4/19/98 14:30:00 0.000 0.00 0.521 26,05
4/19/98 14:35:00 0.000 0.01 0.591 29.54
4/19/98 14:40:00 0.000 0.01 0.626 31.29
4/19/98 14:45:00 0.000 0.01 0.629 31.46
4/19/98 14:50:00 0.000 0.02 0.564 28.21
4/19/98 14:55:00 0.000 0.01 0.617 30.84
4f19/98 15:00:00 0,000 0.00 0.698 34.89



4/19/98 15:05:00 0.000 0.01 0.674 33.71
4/19/98 15:10:00 0.000 0.01 0.676 33.79
4/19/98 15:15:00 0.000 0.Q1 0.637 31.83
4/19/98 15:20:00 0.000 0.01 0.688 34.38
4/19/98 15:25:00 0.000 0.02 0.756 37.82
4/19/98 15:30:00 0.000 0.02 0.782 39.12
4/19/98 15:35:00 0.000 0.01 0.792 39.60
4/19/98 15:40:00 0.000 0.02 0.841 42.07
4/19/98 15:45:00 0.000 0.02 0.828 41.42
4/19/98 15:50:00 0.001 0.03 0.843 42.15
4/19/98 15:55:00 0.000 0.02 0.869 43.46
4119/98 16:00:00 0.001 0.03 0.880 43.98
4/19/98 16:05:00 0_001 0.04 0.919 45.93
4/19/98 16:10:00 0.001 0.04 0.887 44.34
4/19/98 16:15:00 0.001 0.04 0.898 44.91
4/19/98 16:20:00 0.001 0.05 0.887 44.37
4/19/98 16:25:00 0.001 0.04 0.895 44.76
4/19/98 16:30:00 0.001 0.04 0.887 44.35
4/19/98 16:35:00 0.001 0.04 0.848 42.38
4/21/98 9:40:00 0.000 0.02 0.081 4.03
4/21/98 9:45:00 0.000 0.00 0.073 3.65
4/21/98 9:50:00 0.000 0.00 0.088 4.42
4/21/98 9:55:00 0.000 0.00 0.139 6.96
4/21/98 10:00:00 0.000 0.00 0.191 9.54
4/21/98 10:05:00 0.000 ~0.O2 0.232 11.62
4/21/98 10:10:00 0.000 0.00 0.288 14.41
4/21/98 10:15:00 0.000 0.00 0.343 17.15
4/21/98 10:20:00 0.000 0.00 0.361 18.03
4/21/98 10:25:00 0.000 -0.01 0.408 20.42
4/21/98 10:30:00 0.000 0.00 0.418 20.90
4/21/98 10:35:00 0.000 0.00 0.452 22.58
4/21/98 10:40:00 0.000 0.01 0.480 24.01
4/21/98 10:45:00 0.000 0.00 0.482 24.12
4/21/98 10:50:00 0.000 0.00 0.482 24.10
4/21/98 10:55:00 0.000 0.00 0.487 24.33
4/21/98 11:00:00 0.000 0.01 0.528 26.41
4/21/98 11:05:00 0.000 0.00 0.543 27.15
4/21/98 11:10:00 0.000 0.Q1 0.531 26.56
4/21/98 11:15:00 0.000 0.00 0.536 26.82
4/21/98 11:20:00 0.000 0.00 0.604 30.18
4/21/98 11:25:00 0.000 0.00 0.632 31.58
4/21/98 11:30:00 0.000 0.01 0.639 31.94
4/21/98 11:35:00 0.000 0.02 0.686 34.29
4/21/98 11:40:00 0.000 0.00 0.738 36.90
4/21/98 11:45:00 0.000 0.02 0.778 38.90
4/21/98 1i:50:00 0.000 0.02 0.794 39.69
4/21/98 11:55:00 0.000 0.01 0.846 42.30
4/21/98 12:00:00 0.000 0.01 0.881 44.05
4/21/98 12:05:00 0.000 0.02 0.873 43.67
4/21/98 12:10:00 0.000 0.02 0.883 44.15
4/21/98 12:15:00 0.000 0.02 0.890 44.52



4/21/98 12:20:00 0.000 0.02 0.937 46.84
4/21/98 12:25:00 0.000 0.02 0.963 48.17
4/21/98 12:30:00 0.000 0.02 0.945 47.24
4/21/98 12:35:00 0.001 0.04 0.961 48.07
4/21/98 12:40:00 0.001 0.03 0.976 48.78
4/21/98 12:45:00 0.001 0.04 0.992 49.58
4/21/98 12:50:00 0.001 0.03 0.983 49.13
4/21/98 12:55:00 0.001 0.03 0.990 49.49
4/21/98 13:00:00 0.001 0.04 0.979 46.93
4/21/98 13:05:00 0.001 0.04 0.992 49.59
4/21/98 13:10:00 0.001 0.03 1.000 49.98
4/21/98 13:15:00 0.001 0.04 1.000 49.96
4/21/98 13:20:00 0.001 0.04 1.000 49.98
4/21/98 13:25:00 0.001 0.04 1.000 49.98
4/21/98 13:30:00 0.001 0.04 1.000 49.98
4/23/98 13:40:00 0.003 0.16 0.110 5.48
4/23/96 13:45:00 0.001 0.04 0.160 8.02
4/23/98 13:50:00 0.001 0.03 0.140 6.99
4/23/98 13:55:00 0.001 0.03 0.191 9.56
4/23/98 14:00:00 0.001 0.03 0.248 12.41
4/23/98 14:05:00 0.001 0.03 0.329 16.46
4/23/98 14:10:00 0.001 0.03 0.398 19.88
4/23/98 14:15:00 0.001 0.04 0.448 22.41
4/23/98 14:20:00 0.001 0.03 0.495 24.77
4/23/98 14:25:00 0.001 0.03 0.578 28.91
4/23/98 14:30:00 0.001 0.04· 0.657 32.83
4/23/98 14:35:00 0.001 0.04 0.675 33.76
4/23/98 14:40:00 0.001 0.05 0.669 33.43
4/23/98 14:45:00 0.001 0.05 0.663 33.13
4/23/98 14:50:00 0.001 0.04 0,657 32.86
4/23/98 14:55:00 0.001 0.04 0.702 35.09
4/23/98 15:00:00 0.001 0.04 0.700 34.98
4/23/98 15:05:00 0.001 0.05 0.775 38.74
4/23/98 15:10:00 0.001 0.05 0.798 39.88
4/23/98 15:15:00 0.001 0.06 0.787 39.34
4/23/98 15:20:00 0.001 0.05 0.775 38.76
4/23/98 15:25:00 0.001 0.05 0.818 40.91
4/23/98 15:30:00 0.001 0,07 0.875 43.77
4/23/98 15:35:00 0.001 0.07 0.868 43.38
4/23/98 15:40:00 0.002 0.08 0.890 44.49
4/23/98 15:45:00 0.001 0.07 0.932 46.60
4/23/98 15:50:00 0.001 0.07 0.993 49.65
4/23/98 15:55:00 0.002 0.08 1.000 49.98
4/23/98 16:00:00 0.002 0.08 1.000 49.98
4/23/98 16:05:00 0.002 0.08 1.000 49.98
4/23/98 16:10:00 0.002 0.10 1.000 49.98
4/23/98 16:15:00 0.002 0.09 1.000 49.98
4/23/98 16:20:00 0.002 0.11 1.000 49.98
4/23/98 16:25:00 0.002 0.11 0.999 49.97
4/23/98 16:30:00 0.002 0.12 1.000 49.98
4/23/98 16:35:00 0.002 0.12 1.000 49.98



4/23/98 16:40:00 0.002 0.12 1.000 49.98
4/23/98 16:45:00 0.003 0.14 1.000 49.98
4/23/98 16:50:00 0.003 0.15 1.000 49.98
4/23/98 16:55:00 0.003 0.15 1.000 49.98
4/23/98 17:00:00 0.003 0.16 1.000 49.98
4/23/98 17:05:00 0.004 0.18 1.000 49.98
4/23/98 17:10:00 0.004 0.18 1.000 49.98
4/23/98 17:15:00 0.004 0.18 1.000 49.98
4/23/98 17:20:00 0.004 0.20 1.000 49.98
4/23/98 17:25:00 0.004 0.20 1.000 49.98
4/23/98 17:30:00 0.004 0.20 1.000 49.98
4/25/98 17:40:00 0.001 0.07 0.006 0.31
4/25/98 17:45:00 0.001 0.03 0.074 3.69
4/25/98 17:50:00 0.000 0.01 0.090 4.51
4/25/98 17:55:00 0.000 0.01 0.123 6.14
4/25/98 18:00:00 0.001 0.03 0,161 8.04
4/25/98 18:05:00 0.000 0.02 0.198 9.92
4/25/98 18:10:00 0.000 0.01 0.241 12.07
4/25/98 18:15:00 0.000 0.00 0.269 13.45
4/25/98 18:20:00 0.000 0.01 0.273 13.67
4/25/98 18:25:00 0.000 am 0.290 14.52
4/25/98 18;30:00 0.000 0.Q1 0.315 15.76
4/25/98 18:35:00 0.000 0.01 0.324 16.21
4/25/98 18:40:00 0.000 0.00 0.336 16.80
4/25/98 18:45:00 0.001 0.03 0.346 17.32
4/25/98 18:50:00 0.000 0.01 0.344 17.22
4/25/98 18;55:00 0.000 0.01 0.373 18.66
4/25/98 19:00:00 0.000 0.01 0.354 17,69
4/25/98 19:05:00 0.000 0.02 0.343 17.15
4/25/98 19:10:00 0.000 0,02 0.355 17.74
4/25/98 19:15:00 0,001 0.04 0.391 19.54
4/25/98 19:20:00 0.000 0.01 0.423 21.13
4/25/98 19:25:00 0.000 0.02 0.456 22.81
4/25/98 19:30:00 0.001 0.03 0.483 24.17
4/25/98 19:35:00 0.000 0.02 0.507 25.34 '
4/25/98 19:40:00 0,001 0.04 0,522 26.11
4/25/98 19:45:00 0.000 0.01 0.543 27.17
4/25/98 19:50:00 0.000 0.02 0.571 28.57
4/25/98 19:55:00 0.001 0.03 0.612 30.61
4/25/98 20:00:00 0.001 0.04 0.620 30.99
4/25/98 20:05:00 0.001 0.03 0.626 31.28
4/25/98 20:10:00 0.001 0.03 0.658 32,91
4/25/98 20:15:00 0.001 0.04 0.673 33.64
4/25/98 20:20:00 0.001 0.04 0.666 33.30
4f25/98 20:25:00 0.001 0.04 0.676 33.78
4/25/98 20:30:00 0.001 0.04 0,700 35.02
4/25/98 20:35:00 0.001 0.03 0.734 36.71
4/25/98 20:40:00 0.001 0.05 0.755 37.73
4/25/98 20:45:00 0.001 0.04 0.772 38.59
4/25/98 20:50:00 0.001 0.05 0.773 38.64
4/25/98 20:55:00 0.001 0.05 0.779 38.94



4/25/98 21:00:00 0.001 0.06 0.790 39.49
4/25/98 21:05:00 0.001 0.06 0.808 40.39
4/25/98 21 :10:00 0.001 0.05 0.816 40.79
4/25/98 21:15:00 0.001 0.05 0.812 40.58
4/25/98 21:20:00 0.001 0.06 0.804 40.18
4/25/98 21:25:00 0.001 0.06 0.805 40.27
4/25/98 21 :30:00 0.001 0.07 0.858 42.92
4/27/98 21:45:00 0.001 0.04 0.043 2.13
4/27/98 21:50:00 0.000 0.01 0.050 2.49
4/27/98 21:55:00 0.000 0.01 0.065 3.26
4/27/98 22:00:00 0.000 0.01 0.094 4.69
4/27/98 22:05:00 0.000 0.02 0.125 6.27
4/27/98 22:10:00 0.000 0.01 0.158 7.90
4/27/98 22:15:00 0.000 0.01 0.174 8.88
4/27/98 22:20:00 0.000 0.01 0.179 8.93
4/27/98 22:25:00 0.000 0.01 0.193 9.63
4/27/98 22:30:00 0.000 0.01 0.197 9.84
4/27/98 22:35:00 0.000 0.01 0.204 10.19
4/27/98 22:40:00 0.001 0.03 0.212 10.59
4/27/98 22:45:00 0.000 0.02 0.219 10.93
4/27/98 22:50:00 0.000 0.02 0.218 10.90
4/27/98 22:55:00 0.000 0.01 0.233 11.67
4/27/98 23:00:00 0.000 0.02 0.258 12.90
4/27/98 23:05:00 0.000 0.02 0.251 12.54
4/27/98 23:10:00 0.000 0.02 0.260 13.01
4/27/98 23:15:00 0.000 0.00 0.268 13.41
4/27/98 23:20:00 0.000 0.02 0.284 14.21
4/27/98 23:25:00 0.000 0.02 0.296 14.80
4/27/98 23:30:00 0.000 0.02 0.317 15.86
4/27/98 23:35:00 0.001 0.03 0.340 17.01
4/27/98 23:40:00 0.001 0.03 0.368 18.40
4/27/98 23:45:00 0.000 0.01 0.383 19.14
4/27/98 23:50:00 0.000 0.02 0.409 20.45
4/27/98 23:55:00 0.001 0.03 0.436 21.80
4/27/98 24:00:00 0.001 0.03 0.461 23.07
4/28/98 0:05:00 0.001 0.03 0.498 24.88
4/28/98 0:10:00 0.001 0.03 0.526 26.29
4/28/98 0:15:00 0.000 0.02 0.544 27.18
4/28/98 0:20:00 0.001 0.03 0.561 28.04
4/28/98 0:25:00 0.001 0.04 0.580 29.00
4/28/98 0:30:00 0.001 0.04 0.606 30.30
4/28/98 0:35:00 0.001 0.04 0.609 30.46
4/28/98 0:40:00 0.001 0.04 0.627 31.35
4/28/98 0:45:00 0.001 0.03 0.653 32.66
4/28/98 0:50:00 0.001 0.04 0.678 33.90
4/28/98 0:55:00 0.001 0.04 0.692 34.61
4/28/98 1:00:00 0.001 0.05 0.702 35.09
4/28/98 1:05:00 0.001 0.05 0.711 35.54
4/28/98 1:10:00 0.001 0.05 0.740 37.00
4/28/98 1:15:00 0.001 0.05 0.739 36.97
4/28/98 1:20:00 0.001 0.04 0.755 37.76



4/28/98
4/28/98
4/28/98

1:25:00
1:30:00
1:35:00

0.001
0.001
0.001

0.05
0.06
0.06

0.776
0.786
0.793

38.78
39.30
39.67



5/1/98 10:50:00 0.002 0.12 MAY 98 INLET DATA MISSING
5/1/98 10:55:00 0.002 0.09 DUE TO ANALYZER FAILURE
5/1/98 11:00:00 0.002 0.09
5/1/98 11:05:00 0.002 0.08
5/1/98 11:10:00 0.002 0.08
5/1/98 11:15:00 0.002 0.09
5/1/98 11:20:00 0.001 0.07
5/1/98 11:25:00 0.002 0.08
5/1/98 11:30:00 0.001 0.07
5/1/98 11:35:00 0.001 0.07
5/1/98 11:40:00 0.001 0.07
5/1/98 11:45:00 0.001 0.07
5/2/98 11:55:00 0.002 0.11
5/2/98 12:00:00 0.001 0.03
5/2/98 12:05:00 0.001 0.03
5/2/98 12:10:00 0.000 0.02
5/2/98 12:15:00 0.001 0.03
5/2/98 12:20:00 0.000 0.02
5/2/98 12:25:00 0.000 0.02
5/2/98 12:30:00 0.001 0.03
5/2/98 12:35:00 0.001 0.03
5/2/98 12:40:00 0.000 O.oi
5/2/98 12:45:00 0.001 0.03
5/2/98 12:50:00 0.001 0.03
5/4/98 13:05:00 0.002 0.10
5/4/98 13:10:00 0.002 0.08
5/4/98 13:15:00 0.002 0.08
5/4/98 13:20:00 0.002 0.08
5/4/98 13:25:00 0.001 0.07
5/4/98 13:30:00 0.002 0.09
5/4/98 13:35:00 0.002 0.08
5/4/98 13:40:00 0.002 0.09
5/4/98 13:45:00 0.002 0.08
5/4/98 13:50:00 0.002 0.08
5/4/98 13:55:00 0.002 0.08
5/4/98 14:00:00 0.002 0.09
5/8/98 14:10:00 0.002 0.09
5/8/98 14:15:00 0.001 0.05
5/8/98 14:20:00 0.001 0.04
5/8/98 14:25:00 0.001 0.03
5/8/98 14:30:00 0.000 0.02
5/8/98 14:35:00 0.001 0.03
5/8/98 14:40:00 0.001 0.04
5/8/98 14:45:00 0.001 0.04
5/8/98 14:50:00 0.001 0.04
5/8/98 14:55:00 0.001 0.04
5/8/98 15:00:00 0,001 0.04
5/8/98 15:05:00 0.001 0.05
5/9/98 15:15:00 0.002 0.12
5/9/98 15:20:00 0.001 0.05
5/9/98 15:25:00 0.001 0.06



5/9/98 15:30:00 0,001 0.06
5/9/98 15:35:00 0,001 0.06
5/9/98 15:40:00 0.001 0.06
5/9/98 15:45:00 0.001 0.07
5/9/98 15:50:00 0.001 0.05
5/9/98 15:55:00 0.001 0.06
5/9/98 16:00:00 0.001 0.06
5/9/98 16:05:00 0.001 0.07
5/9/98 16:10:00 0.001 0.06
5/10/98 16:20:00 0.003 0.13
5/10/98 16:25:00 0.001 0.06
5/10/98 16:30:00 0.001 0.06
5/10/98 16:35:00 0.001 0.05
5/10/98 16:40:00 0.001 0.07
5/10/98 16:45:00 0.001 0.06
5/10/98 16:50:00 0.001 0.06
5/10/98 16:55:00 0.001 0.06
5/10/98 17:00:00 0.001 0.05
5/10/98 17:05:00 0.001 0.06
5/10/98 17:10:00 0.001 0,07
5/10/98 17:15:00 0,001 0.07
5/11/98 17:25:00 0.002 0.12
5/11/98 17:30:00 0,001 0.06
5/11/98 17:35:00 0.001 0.05
5/11/98 17:40:00 0.001 0.04
5/11/98 17:45:00 0.001 0.05
5/11/98 17:50:00 0.001 0.07
5/11/98 17:55:00 0.001 0.05
5/11/98 18:00:00 0.001 0.06
5/11/98 18:05:00 0.001 0.06
5/11/98 18:10:00 0.001 0.06
5/11/98 18:15:00 0.001 0.05
5/11/98 18:20:00 0.001 0.07
5/12/98 18:30:00 0.003 0.13
5/12/98 18:35:00 0.001 0.06
5/12/98 18:40:00 0.001 0.04
5/12/98 18:45:00 0.001 0.06
5/12/98 18:50:00 0.001 0.05
5/12/98 18:55:00 0,001 0.04
5/12/98 19:00:00 0.001 0.05
5/12/98 19:05:00 0.001 0.06
5/12/98 19:10:00 0.001 0.07
5/12/98 19:15:00 0.001 0.05
5/12/98 19:20:00 0.001 0.06
5/12/98 19:25:00 0.001 0.07
5/13/98 19:35:00 0.002 0.11
5/13/98 19:40:00 0.001 0.05
5/13/98 19:45:00 0.001 0.05
5/13/98 19:50:00 0.001 0.05
5/13/98 19:55:00 0.001 0.05
5/13/98 20:00:00 0.001 0.05



5/13/98 20:05:00 0.001 0.04
5/13/98 20:10:00 0.001 0.05
5/13/98 20:15:00 0.001 0.05
5/13/98 20:20:00 0.001 0.06
5/13/98 20:25:00 0.001 0.05
5/13/98 20:30:00 0.001 0.06
5/14/98 8:00:00 0.001 0.04
5/14/98 8:05:00 0.001 0.03
5/14/98 8:10:00 0.000 0.02
5/14/98 8:15:00 0.001 0.03
5/14/98 8:20:00 0.001 0.03
5/14/98 8:25:00 0.001 0.03
5/14/98 8:30:00 0.001 0.03
5/14/98 8:35:00 0.001 0.04
5/14/98 8:40:00 0.001 0.03
5/14/98 8:45:00 0.001 0.03
5/14/98 8:50:00 0.001 0.04
5/14/98 8:55:00 0.001 0.05
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M MAVERICK
Construction Management Services, Inc.

June 4,1999

Mr. Michael Light
Project Coordinator
Solutia
10300 Olive Boulevard
St. Louis, MO 63141

Subject: Proposed Operations and Maintenance Modifications
Gas Treatment System
Industri-plex Superfund Site
VVobum,Massachusetts

Dear Mike:

Outlined below are the proposed modifications to the gas treatment system operation and
maintenance plan. These modifications were developed in conjunction with the Industri-plex
site air consultant, DJ. Gile Inc.

Current Operations & Maintenance Requirements
Currently the Data Acquisition Software (DAS) controls the activation and tennination of the
TOU system based upon timed intervals. These intervals are manually set based upon the rate
of gas generation from the hide pile. Ideally, when the system begins relying primarily on
assist gas (propane) for combustion and maintaining ideal temperature, the TOU is
terminated until the next scheduled timed run. This method reduces the amount of propane
utilized by the TaU and reduces costs. However, with varying atmospheric temperature and
pressures, as well anaerobic decomposition variables, such as moisture, pH, microbe
populations and microbe nutrients in the hide pile, the gas generation rate fluctuates.
Therefore, periodic monitoring of the timed intervals has been required to ensure that the
appropriate amount of hide pile gas is treated and minimal assist gas is consumed.

Currently the Continuous Emissions Monitoring System is monitoring the emissions of the
TaU through ansite analyzers that determine the TRS concentration in the emissions.
Although the system has accumulated reliable data since November 1997, the equipment is
very expensive to maintain and repair. Furthermore, preliminary diagnostics have indicated
that minor upgrades will be required to avoid any adverse affects of the upcoming Year 2000
issues.

Proposed Operations & Maintenance Requirements and Justification.
As requested by ISRT, DJ. Gile Inc. has provided his opinion on cost-effective monitoring
alternatives for the TOU. As detailed in Attachment A, "Compliance Assessment and
Alternative Monitoring Methods" provided to the ISRT on May 22, 1998 by DJ.Gile Inc.,

P.O. Box 60700
King of Prussia, PA 19406
610-783-6202
610-783-6231 FAX

197M Boston Post Road West
Suite 356

Marlboro, MA 01752
508-485-7872

FAX 508-485-8340
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the TaU may be covered by the EP A's Compliance Assurance Monitoring (CAM) Rule. The
CAM Rule allows affected facilities to demonstrate and establish compliance by monitoring
and verifying critical process parameters for proper operation, thereby assuring regulatory
agencies that they comply with established guidelines. In short, this regulation allows
facilities to monitor critical system parameters, rather than the effluent emissions in order to
demonstrate compliance and reduce facility costs. In the event of system deficiencies, the
system must be shut down and corrected immediately. More information is available on the
CAM Rule through a US EPA Fact sheet and the detailed regulations, as provided in
Attachment Band C, respectively.

We proposes the changes to the Operations & Maintenance for the Thermal Oxidizer Unit
(TaU) based upon the U.s. EPA Compliance Assurance Monitoring (CAM) Rule to assure
the proper operation of the system.

For the TOU, temperature and flow rate are the critical parameters that would require
monitoring. Influent gas is treated so long as the operating temperature is maintained at 1200
degrees Fahrenheit and sufficient residence time are maintained. Further monitoring of the
correct operation of the TOU can be demonstrated by annual inspections by a technician from
the manufacturer (NAO, Inc.), as outlined in the current Operation & Maintenance Plan.

In consultation with DJ. Gile Inc., the ISRT has developed the following monitoring plan to
assure the proper operation of the TOU. In many cases, this proposed operation and
maintenance plan is more strict and reliable than the current operation and maintenance plan,
while remaining cost effective for the lSRT. A summarized chart of the following plan is
located in Attachment D.

Initial Assurance
To effectively implement that CAM Rule, assurance must be obtained that while the
system is operating in accordance with the manufacturer's design, odors are not being
released. This will be demonstrated by two initial events.

First, a manufacturer's representative will conduct an inspection of the system and
verify that the system is operating as designed. This will include the verification of
checks and safeguards that are incorporated into the system such as the correct
operation of block valves that prevent the introduction of gas until designated flare
temperature is achieved, thus preventing the escape of untreated hide pile gas.

Secondly, all collected CEMS data from the past twenty (20) months will be under
Quality Control and Assurance procedures, to include an audit of the CEMS by
means of a stack test, as outlined in the current Operation & Maintenance Plan. In
addition to the stack test, TO-14 sampling and analysis will be performed at the inlet
of the system to correlate future TO-14 data to this audit.

Upon completion of the aforementioned procedures, a high level of assurance will be
demonstrated that the TOU is effectively destroying TRS at its current operational
state.
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M
Future Assurance
To continue assurance that the TOU is effectively destroying TRS is a two-fold
operation and maintenance plan. ISRT will document that the influent composition is
not significantly changing the TOU effectiveness. This will be accomplished by the
quarterly collection and analysis of TO-14 samples in Sileo Cans at the inlet ofthe
system. The specifics of the Sileo Can are described in Attachment A.

Secondly, as outlined in the US EPA CAM Rule, the critical parameters of the system
will be monitored. The current TOU controller software is to be modified to monitor
the critical parameter of temperature and flow rate for the system. Building upon the
previous assumptions, as long as the system is operating correctly, to include the flare
temperature and flow rate, the TOU is effectively destroying odors.

Finally, a manufacturer's representative will conduct an annual inspection oftl1e
system to verify the continued operation in accordance with the manufacturer's
design. In the event that equipment is not operating in accordance with the
manufacturer's design, the equipment will be taken off-line and corrective actions
will be taken in a timely manner.

I have included a cost estimate for these proposed changes in Attachment E. Please feel free
to contact me if you have any questions regarding this information, or would like to discuss
this further.

Sincerely

John Fiore
Project Manager

ATTACHMENTS
ATTACHMENT A DJ. GILE ASSESSMENT AND ALTERNATIVE MONITORING METHODS

w/o Attachments B & C
CAM RULE FACT SHEET
40 CFR PART 64 - COMPLIANCE ASSURANCE MONITORING RULE
SUMMARY OF PROPOSED SCHEDULED MONITORING EVENTS
COST ESTlMA TE

ATTACHMENT B
ATTACHMENT C
ATTACHMENT D
ATTACHMENT E



ATTACHMENT A

D. J. GILE ASSESSMENT AND
ALTERNATE MONITORING METHODS



IJ J \JIlC, lllc.

P.O. flox 706, KennebunkpOlt, Mllinc 041H~
40 MacChipkay 1~()[l(J,AnlllucI, Milinc O'Hql,

lei: 207-967-5286
I'll": 207-9674107

May 22, 1998

L
Industri-Plex Site Remedial Trust
clo Mr. John Fiore
Maverick Construction Management Services
603 Apple Brier Lane
Marlborough, MA 0 I752I

I

Subject: Compliance Assessment of the (SItT TOU CEMS and Options for Alternative Monitoring
Methods

,
I ..

Dear John:

I At the request of the Industri-Plex Site Remedial Trust (ISRT), D J Gile, Inc. has completed a compliance
assessment of the East Hide Pile thermal oxidizer unit (TOU) continuous emission monitoring system (CEMS).
Along with this assessment, ISRT also requested that a research of altemative monitoring methods to the TOU
CEMS be conducted in order to identify a lllore cost-effective solution to demonstrating emissions compliance.I '
With respect to the CEMS assessment, the objective was to review the existing program operational QAJQC
procedures and identify portions of those procedures, if any, which fail to comply with existing regulatory
guidance for CEMS. This was done by researching all existing regulations involving a CEMS of tIle type
installed on the TOU program, as well as regulations directed at sources such as tile TOU, and determining which
palts apply, or may apply. Upon identifying those sections, the TOU CEMS program was then assessed for
compliance based on those regulations.

The other co-objective to this assessment was to identify technically valid, cost-effective altematives
(monitoring/test methods) to the CEMS which would continue to demonstrate TOU emissions compliance and
likely to be acceptable to both EPA and/or Mass DEP. This was accomplished by researching and evaluating both
traditional and non-traditional methods of sampling stack gases containing total reduced sulfur (TRS) compounds.
Non-traditional methods are defined as those that are not included as EPA source-specific test methods. Methods
that were likely to be as costly as operating ·the existing CEMS were not considered. Methods that were not
technically proven as being accurate for TRS sampling were also not considered.

Description of Current CEMS

TIle current TOU CEMS is the third system to be considered for continuous monitoring of TOU stack effiuents.
TIle first system, specified by the Trust's remedial contractor, was designed by Anarad. During the final stages of
consideration, this system was identified to be technically inappropriate due to conflicts between the systems
measurement method and the unique species of compowlds likely to be emitted from the TOU stack. TIle second
system, also specified by the remedial contractor, was designed and manufactured by Datatest. lllis system
passed the technical evaluation stage and was installed by Datatest technicians several months ago.
Ullfortwlately, tile system proved ullI'cliable and was disassembled following a series design problems and
component failures caused, in part, by the extreme temperature environment inside tIle TOU stack. TIle existing
system, manufactured by Thermo EnVlronll1ental Instruments (TEl), was installed last fall. However, due to
subsequent alterations to tile TOU operational cycle, and the associated cyclical changes in stack chemistry (i.e.,
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formation of condensation in the stack probe when the TOU was oll), the system had to be modified and did not
become fully operational until Febnlilry of this year. One of the modifications also included all add itiollal system
to monitor inlet hide pile TRS compoullds feeding into the TOU.

111e existing CEMS, TEl Model 200, utilizes an in silll stack dilution probe such that extracted stack gas is
diluted sufficiently enough to be Illc<lsured by extremely accurate ambient gas analyzers. 111order to reduce the
capital costs of the CEMS, the emllcnl portion of the analytical system is comprised of components originally
used in ISRT's now dccollllllissiollcd mnuicnt TRS monitoring program. 11le stack gas extraction system utilizes
materials that are commercially availablc for the 1II0stextreme (hot) temperature environments, yet the TOU stack
effluent exceeds those ratings. 11lerefore, tile probe is offset slightly from the direct effluent stream to allow for
sufficient cooling before stack gas is introduced into the system. Upon measurement by the analyzers, analog
signal outputs are sent to a PC~based data acquisition system for data archiving. TIlis PC-based system also
serves as tlle TOU automation controller (DAS/Controller). For routine QNQC checks, tlle CEMS allows for the
manual introduction of multiple calibrations gases for zero and span calibration drift assessments. In order to
maintain system stability the CEMS is operated continuously, even during periods when the TOll is off.

Given the uniqueness of the TOU, and the complex chemistry associated with tlte effluent, the current CEMS is
technically the most appropriate of all commercially available CEMS for this application.

Compliance Assessment orTOU CEMS

With respect to compliance assessment, the CEMS ill operation at the TOU building is not subject to specific air
guidance since the TOll is not included as any of the sources targeted by existing air regulations. Also, tlle TOU
is part of a Superfund remedial project l11erefore it is normally the decision of the project's regulatory authority
(i.e., EPA andlor Mass DEP) to require, and approve, methods for the establishing compliance along with
associated QNQC procedures. In the case of the IlIdustri~Plex, the site's 100% design plan simply states that a
CEMS will be used to monitor effluenls and incorporate an alarm system should TRS emissions exceed 30 parts
per millioll. 111ere is no mention of a [orlllal monitoring plan as part of tIle 100 % design plan, and there was no
CEMS type formally proposed for the TOll. Given this, and the fact that EPA and Mass DEP have approved the
design plan as written, it would suggest that ISRT may install a CEMS of any type or configuration, as well as
follow allY QNQC procedures it deems appropriate. However, this may not be the case.

All regulations with respect to a CEMS of the type installed at the TOU building are discussed in litre 40 of the
Code of Federal Regulatiolls, .\'uhclwl'ter C - Air Programs. Specific CEMS regulations can be found in Part
60 - Standard." of Performallce jiJr Neill .\'tatio1l11ry.\'ources (NSP.\), and Part 75 - Continuous Emissions
!lIon/toring. 111e regulations found in tIlese sections are directed at new industrial sources (Part 60) and at
sources which are applicable lUlder the Acid Rain Program (Part 75) as a result of the 1990 Clean Air Act
Amendments (CAAA). TIle guidance for batIl parts is very specific and detailed with respect to operational
QAlQC requirements and is directed at any CEMS, regardless of the pollutant monitored. Even tllOugh the
CEMS QNQC procedures discussed in boUt Palts 60 & 75 are not directed specifically at the TOU CEMS - as a
result of the TOU not being included as a source targeted in those parts - tlley are regulations directed at those
similar to the TOU CEMS. Given this, it would not be unreasonable for tile regulating agencies in charge of the
Industri-Plex to require, or at least expect" tImt tIle TOU CEMS be operated within tll0se guidelines_ If
individuals of EPA's air branch were to become involved with the TOU program they would very likely expect
tllis. 111erefore, the TOU CEMS should be assessed for compliance based 011 tIlOse regulations.

l)a.-ts 60 & 75 CEMS QAJQC Requirements
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L Since Parts 60 & 75 provide very detailed guidance depending on the specific source and pollut3nt(s) monitored,
this assessment highlights the 1II0st basic areas of compliance required for any CEMS, i,c" performance
specifications, calibration schedules, data validation, personnel involvement, etc. 11lOse requirements are as
follows:..L

I

L Facility pre-installation requirelllcllts:

L

• Submittal to regulatory agencies, and subsequent approval, of a monitoring plan and CEMS method of
monitoring (I.e., CEMS type). 111isplan is to include and detail aU proposed CEMS operational QAlQC
procedures, procedures for correcting CEMS "0ut-of-Control" situations, routine maintenance procedures,
data review QNQC procedures, pro,cedures for missing data, audit procedures, and data reporting
protocol.

Following CEMS installation, the operating facility is to:

L • conduct a relative accuracy (RA) performance specification test, and;

• conduct a seven-day calibration drift (CD) performance specification test.

After initial testing, the following routine Q/\/QC procedures are required:

'1 •• __ • • dajJy CEMS zero and span calibration driH checks using compressed calibration gases;

qUalterly relative accuracy test audit (RATA) using EPA source test methods or;

L .. _
• illh1!Jerly cylinder gas audits (CGA) \Ising EPA Protocol I gases;

yearly RATA test using EP A sUlIIce tcst methods.

TIle above QNQC procedures do not include mandatory daily assessment of data and corrective action
I requirements should any of tile QA/QC procedures reveal unsatisfactory results.L.._

Compliance Assessment of TOU (EMS as Compared to Parts 60 & & 75

As the TOU CEMS program currently operates, none of the above requirements have been met, or to-date been
completed. As part of the TOU CEMS program, there was no formal monitoring plan developed or submitted,
though it is not known whether a plan was ever requested by either EPA and/or Mass DEP,

Since becoming fully operational, the TOU CEMS to-date has not completed any type of performance
specification test, nor has the program instituted the daily zero and span calibration drift checks. It should be
noted that originally, the TOU DAS/Controlier was programmed to operate on an irregular schedule depending on
the level of TRS entering the TOU, 'nlis prevented the programming of regular daily zero and span calibration
drift checks as a result of inevitable computer software conflicts. Subsequently, the TOU was found to operate
more efficiently based on a regularly cycled operating frequency (I.e., a set time of operation and a set time of
inactivity), and as a result, now allows for the capability to program daily drift checks. As tlle program operates
today, calibration drift checks are conducted all a monthly basis only,
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With respect to quarterly audits, 1I0lle !t;lS ueell completed to-date.' Since the TO U CEMS h~s been in operation
for less than olle year, the allllual RATA lest requirement has not been exceeded.

Alternative Monitoring Methods to Demonstrate Emissions Compliance

Assuming the TOU CEMS is required to meet compliance, as specified in Parts 60 or 70, tJle program will require
a significant, unavoidable increase ill scope. More importantly, the program will be subject to a significant,
unavoidable increase in operational costs. This is in addition to the cost to maintain the system as is. As a result,
it is strongly recommended tJlat an altemative(s) to the CEMS be studied in order to demonstrate tJle mandatory
emission compliance as stated in the lOO%design plan.

It is important to understand that the only reaSOll a TOU CEMS program is required is that the Trust's 100%
design plan proposed, and the regulatory agencies approved. that a CEMS would be used for compliance
demonstration. Sillce the TOU is /lot a specific source that is defined ill existing regulations, a CEMS is not a
requirement, and it is therefore acceptable, and reasonable, to propose any technically valid approach for
compliance demonstration. 'Illerefore, it is also reasonable for the Trust to obtain approval for an altemative
method for compliance demonstratioll.

CAM Rule

EPA has recently promulgated alternatives for affected sources in order to demonstrate air emissions compliance
as a result of the CAAA Title V permit program. TIle sources which are affected by Title V were initially
required to install costly monitoring systems (i.e., a CEMS) in order to demonstrate compliance with air
regulations. However due to great public criticism of tJlese requirements, EPA has adopted the Compliance
Assurance Monitoring Rule, otherwise known as the "CAMli rule. TIlis regulation allows affected facilities to
demonstrate and establish compliance by monitoring and verifying critical process parameters for proper
operation, thereby assuring regulatory agencies that they comply with established guidelines. In simple tenns, if a
source is operating properly, and critical opera~illg parameters are monitored effectively, it is tJlerefore assumed to
be in compliance. Parameters 1ll0l1itoredIllay include process feed rates, temperatures, fuel types, etc. These are
parameters that are typically already monitored by a facility in order to maintain the efficiency of a process. Since
a source is already monitoring these parameters, it removes the need to install other, more costly monitoring
devices, such as a CEMS.

In the case of tile TOU, critical operating parameters already monitored include temperature as well as several
other system checks in order to operate efficiently and properly. TIle CAM rule also requires that if a process is
not operating properly tJlen corrective actions are to be implemented inunediately. 111eTOU incorporates several
system interlocks which shutdown the TOU in the event of process failure, thereby complying with that part of
the rule, It is likely that a technically valid case call be made that if tile TOU is operating properly it can be
assured that it complies with the established 30 parts per million emission limit. Even though the TOU is not
required to meet Title V regulations, the CAM rule is a compliance tool that is intended to help sources similar to
the TOU. Therefore, it is recommended that this approach be proposed for the TOU.

Alternative Emissions Test

In order to prove tlJat the CAM rule approach applies to tlle TOU, it may be necessary to conduct some type of
lion-continuous emissiolls test during TOU operation. 111ere are two approved EPA stationary source-specific
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methods to measure sulfur compounds - methods 15 & 16. Method 15 was derived to determine hydrogen
sulfide (HIS), carbonyl sulfide, and carbon disulfide emissions from tail gas control uuits of sulfur recovery
plants. Method 16 is used to determine HIS, methyl mercaptan, dimethyl sulfide, and dimethyl disulfide. 111ese
methods, by definition, incorporate several other EPA source-specific methods for measuring stack diameter,
isokinetic flow, and particulates. They are also equipment and labor intensive, and as a result, are very expensive
to complete. 111erefore, these methods do not satisfy tile objective of a cost-effective. altemative.

Several otller altemative methods were researched and evaluated, however the vast majority were found to be
tUlacceptable as a result of either being too costly or technically inappropriate.

Stack Emission Samplilll~ Using Restek SilcuCanTl\1 Canisters

Due to the general instability of gaseous TRS compounds, EPA has in the past officially disapproved of many
other test methods, sllch as grab-bag (Tedlar®) or SUlUma® passivated canister samples for source emissions
testing. However, as a result of recent technological improvements with respect to the stabilization of TRS
sample media, EP A and/or Mass OEP may now be willing to consider one of these nOIl-traditiona I methods as an
altemative,

A dramatic technological improvement to Summa® canisters is the Silcosteel®-lined SilcoCnn™ passivated
stainless steel canister manufactured by Restek Corporation (Restek). Similar in design to Summa®, these uew
canisters are lined with fused silica (glass) and have shown extremely encouraging results with respect to tile
collection and stabilization of gaseous TRS compounds. 111e process of lining tile canister with glass inhibits
sulfur compounds from binding to tile canister walls, as occurs with Summa® passivated canisters andlor
untreated Tedlar® bags. TIle advantages to canister sampling is that samples are less likely to be lost in shipment
due to rough handling, and tIlat the necessary equipment required to extract a sample of stack gas is relatively
small and inexpensive. TIle canisters are typically rushed via overnight carrier to a laboratory for immediate
analysis.

Conceming a possible method protocol, samples would be taken after a pre-determined period of TOU operation,
for example after fifteen minutes of flare activation. A sample of stack gas would also be collected for a pre-
determined time period, such as a aile hour integrated sample. The exposed canister would then be sent ovemight
canier to a laboratory specializing ill gaseous TRS analysis. 111is laboratory would also specialize ill SilcoCan™
canister preparation. Samples would be collected from the same location as the current CEMS probe using a
modified sample port. Si!coCanH1 canisters can be exposed using either positive pressure or partial evacuation.
Partially evacuated canisters are the least equipment intensive and easiest to use since the canister itself extracts
the entire sample under vacuum. Positive pressure canisters allow for higher detection limits but require
additional equipment, including a Teflon-lined pump, to extract tile sample. Since the 'IOU emission limit of 30
PPM is well above the detection limit for partially evacuated canisters, ti1ese would be used for tIlis method. A
six-liter canister would provide more than a sufficient sample for analysis. QNQC possibilities include a batch or
trip blank, collocated sample, alld a laboratory spiked trip sample.

With respect to emissions determination, data results should ideally be reported as a volumetric mean, i.e., palts
per million or parts per billion. This eliminates the need to measure stack flow which would require the
implementation of several costly EPA source-specific flow measurement metilOds. Volumetric data is also
appropriate since the 100% design plan specifies a not to exceed emission limit in parts per million, In the case of
the lndustri-Plex 'IOU, a reasonable testing schedule would be to conduct sampling on a qualterly basis, i.e., four
(4) times per year. A yearly test could be proposed but would be less likely to be approved. Another approach
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would be to sample quarterly, and jf all results are satisfactory, reduce the schedule after one year to an annual
test.

TIle most obvious advantage to canister sampling is the relatively low cost to extract and analyze the sample.
Analyses of sulfur compounds using ASTM D-5504 is typicallY $300 per sample and includes canister
preparation, shipment, and basic laboralory QNQC documentation. Another is the relative ease in extracting the
sample, This method would require 110 more UtaH one day and two individuals, with minimal equipment, to
complete the task. III actuality, olle individual could complete the work, however for s:lfcly purposes (stack
climbing), two individuals should be invulved.

After extensive research and evaluating several altcmatives, this method was found to best llIeet the two key
criteria of an alternative that is cost-effective and technically valid. 11lerefore, this is the method we recommend
as an altemative to the TaU CEMS. It is suggested Ulat a final method protocol be generated afler EPA and/or
Mass DEP have given Uleir initial approval to this method (i.e" canister sampling).

Contained in Attachment A is documenlation fwm Restek describing Ule applicability of Ule SilcoCan ™ for IRS
sampling. 111is information is provided to support the technical validity of this method.

Also included in Attachment B, is a sunllllaryofthe related experience of Air Toxics, Ltd. of Folsom, Califomia.
We recommend Air Toxics, Ltd because of their extensive program experience analyzing sulfur compounds as
well as preparing and extracting SilcoCan™ samples. As noted in their sununary, projects iuvolving the use of
the SilcoCan ™ for sulfur analysis include government clients, as well as programs involving source testing.

CEMS Data

As a supplement to this assessment, Attachment C contains five-minute averaged TOU CEMS data from
February 1 through May 14, 1998. 111is database reflects nearly four (4) months of TaU operation. TIle CEMS
data is provided to document the low TRS levels emitted from the TaU stack. TIle data is divided into raw
analyzer and dilution-multiplied values. It is the dilution-multiplied data Ulat are the actual stack emissions and is
repolted in parts per million (colulI1n three). Data for both the effiuent (columns three & four) and East Hide Pile
inlet (columns five & six) systems are provided and are also reported in parts per million.

Even though the CEMS does not comply specifically with Parts 60 & 75 QNQC requirements, the CEMS has
nonetheless been checked for calibraLion drifl on a monthly basis throughout the database period. l11e gases used
to check for calibration drift includes those certified to EPA Protocol] standards as specified by P~'IIts 60 & 75.
During each monthly assessment, no calibration drift check result has exceeded 15% • Ule maximum allowable
limit for Parts 60 & 75 CGA standards. 111crefore, Ule data should be considered with a high degree of reliance.

As presented in tile database, the slack effluent TRS emissions are extremely low at all times during TaU
operation. In fact, all stack effiuellt TRS data values are well under I PPM during tile entire period· well below
tile emission limit of 30 PPM, 111is strongly suggests that the TOU is in fact, well within compliance.

Conclusions

TIle following is a summary oEthe points discussed:

. !, •..•
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L • "nte Trust's 100% Design Plall proposed, and the regulating agencies approved, the use of a CEMS as the
method for de1l1ollslralillg COlllp!imlce with the established TOU stack effluent emission lilllit of 30 palts
per million.

L
L

111e existing TOU CEMS progrnllt, as currently operated, is not likely to be considered in compliance Witll

established guidance for CEMS operatiolls.

To bring Ole CEMS iuto cOlllpliallce, including the necessary QNQC effort, would require an extremely
costly and labor intensive upgrade to the program.

L
As a result of the cost to bring the CEMS into compliance, it is recommended to identify and propose
altemati ve compliance monitoring methods which are cost--effective, technically valid, and acceptable to
EPA and/or Mass DEP.

, !
TIle Title V CAM rule allows for affected sources to assure compliance by monitoring process systems for
proper operation. If the process is operating properly then the source is assured to be in compliance. 111e
TOU currently monitors critical operating parameters, such as temperature, therefore this rule can likely be
applied to the TaU.

l~" • • In conjwlction with the CAM rule, propose a qualterly test to prove that while tlle TOU is operating
properly, it is in fact with ill compliance.

Propose the use of glass-lined SilcoCan ™ canisters for stack gas sampling, followed by next-day
laboratory analysis, as the test method.

Report test results as a volumetric mean in order to avoid costly EPA stack flow methods used in mass
emissions calculations. Since the 100% Design Plan stack emission limit is volumetric, th is approach is
valid and most appropriate

Based on the various poillts discussed ill Illis assessment, it is likely that tlle TaU CEMS QA/QC procedures
would be considered inadequate by regulatory personnel. Given the high cost to implement the necessary
improvements, it would be beneficial for the Trust to propose altematives to the TaU CEMS. 11le combination
of assurance monitoring in conjunction with regularly scheduled canister sampling, is a reasonable, cost--effective,
technically valid approach to demo.nstrating continued emissions compliance.

Itruly hope this information addresses the TI1Ist's needs. Please feel free to call me at (207) 967-5286, or e-mail me
at dewg@cybertollrs.colll should you have any questions or comments conceming this document.

Sincerely,

9'7 t:J /-I
Dewey J Gile
President & Air Quality Meteorologist

Attachments

mailto:dewg@cybertollrs.colll
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SilcoCan™ Tile Ideal Canister for Sulfur
Compoulld Storuge

Sulflir compounds are
emitted from a variety of

sources including
petrochemical processes,

land fills, and stack
emissions. Because of their
odor, these compounds are
a nuisance. They frequently

require air monitoring and
analysis.

Figure 1: The Silcosteel® lining in the
S ilcoC an™ canister reduces adsorption of sulfur
compounds.

CoUection of air samples containing trace levels of sulfur compounds is difficult because they readily
react with stainless steel sampling vessels such as Summa® Canisters. Because of this reactivity with
stainless steet, Tedlar® bags have been used for collection of sulfur compounds. However, the
stability ofthese compounds in Tedlar® bags is limited to 24-48 hours.

Restek's Silcosteel®-lined Silcocan™ canister is the ultimate solution for long term storage of air
samples containing sulfur compounds. Silcosteel is a unique process that chemically bonds a layer of
fused silica material to the stainless steel surface, reducing adsorption and breakdown of active
compounds. The Silcocan air sampling canister has been shown to maintain the stability of trace level
sulfur compounds up to seven days with little or no degradation.
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A stability study of six COllllllOll sulfur compounds was recently conducted by
the Bay Area Air Quality Management District. These compounds were
spiked at two concentration levels into Silcocan air sampling canisters and
measured at time intervals of I, 2,3,4, and 7 days. The results of this study
are shown in Figures 2 ami J. The data clearly shows that even after seven
days of storage in a Silcocall canister, over 90% ofthese six sulfur compounds
were successfully recovered.

Figure 4: A SilcostediJ·lreated diaphragm valve ill~ures a
completely inert sample pathway,

Since any stainless steel surfaces that come into contact with sulfur compounds will cause adsorption,
a SHcocan canister with a Silcosteel-treated valve is recommended. Figure 4 shows a SHcosteel-
treated diaphragm valve. AUinternal parts that come into contact with the sample have been
Siteosteel-trealed. Also, any portion of the sampling pathway. such as the flow controller or tubing,
should also be Silcosteel-lreated. For more information about Restek's Silcosteel process, please
contact our Technical Service team or your local Restek representative.

Collection and storage of highly adsorptive sulfur compounds is no longer a problem with Restek's
Silcocan canister. Silcosteel technology reduces the adsorptive characteristics of stainless steel. Even
trace levels of sensitive sulfur compounds can be stored for up to seven days without significant loss
using Restek's innovative technology.

Product Listing
SilcoCanTlI1 Canisters with
Silcostcel®-h'eated Valves

Sizes Cat. #

1.0 Liter 24201-650
1.8 Liter 24202-650
3.0 Liter 24203-650
6.0 Liter 24200-650
15.0 Liter 24204-650

-SilcosteeNy Replacement Diaphragm Valve: cat.# 24221

back to top
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Figure 2: No significant loss of sulfur cOlnpounds when stored
in a SilcoCan™ for up to 7 days.
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Figure 3: Even 1pplll of sulfur cOlupounds is recovered from a
SilcoCau™ canister ufter 7 days.
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NEW SilcoCalil'M Callister with
PressureNncuull1 Gauge

• Easily monitors In'essUl'c inside a SilcoCallHI canister.
• Accurately measures frolll 30" IIg to 60 IlSig
• Fully protected by the canister frame.
• Excellent inertness for Ilolnr 01' sulfur compounds.
• Leak-free 1I4-tuni diaphragm valve.
• Five sizes available.

No more guessing the presswe in your air sampling canister! We have equipped an additional port all
the SilcoCan™ canister with a high-quality vacuum/pressure gauge to continuously indicate the
pressure inside and to ensure sample integrity during transport. The gauge is positioned to easily read
vacuum as low as 30" of Hg or pressures as high as 60 psig and is fully protected inside the canister
frame.

SilcoCan™ canisters have many additional features that make them superior to other commercially
available canisters. The inert fused silica lining prevents the sample from coming in contact with the
metal surface on the inside of the canister, so even active polar or sulfur compounds can be stored
without adsorption. The high quality 1I4-(urn diaphragm valve eliminates leaks and is connected to
the canister with a vacuum-tight Ultraseal® fitting that carmot be overtightened. The easy-to-read
indicating plate quickly shows if the valve is open or closed. The rugged callister frame surrounds the
canister, eliminating weld spots that can cause adsorption sites inside the canister. The new
vacuum/pressure gauge makes this SilcoCan™ canister the ultimate in air collection equipment.

SilcoCanTi\l Canister with
Vacuum/Pressure Guage:

Size cat.#
I-liter:
t.8-liter:
3-liter:
6-liter:
15-Jiter:

24210
24211
24212
24213
24214

To order the SilcoCan™ canister with a Silcosteel® valve, include suffix # -650 with the catalog #.

back to tOR
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SilcoCan™ Cnnistcrs for All Air Saolplillg
Needs!
--Ilpt/a/cd in the Summer 96 AdlJallfage!

A complete line of SilcaCan™ canisters for air sampling is now available from Restek!

The small 1.0 and 1.8 liter canisters are perfect for grab samples and soil gases. The 3.2,6.0 and 15.0
]iter SilcoCan™ canisters are great for integrated ambient air samples. The 15.0 liter SilcoCan™
canister is an excellent size for making standards for analytical testing and easily allows for 24-hour
sampling as well.

All sizes offer the same innovations as aliI' 6.0 liter SilcoCan™ canisters:

Fused Silica Lining:

Each SilcoCan™ canister is lined with a layer of fused silica. This layer is chemically bonded to the
interior surface using Restek's proprietary Silcosteel® process. This layer provides unsurpassed
inertness for active compounds and will not crack from harsh handling in the field or during transport.

1/4 Turn Valve and Locking IJill

Restek has incorporated Parker's 1/4 turn diaphragm valve with an indicator plate to help analysts
easily determine if the valve is open or closed. The locking pin prevents the valve from accidentally
opening during transport.

Vacuum/Pressure Fittings

SilcoCan™ canisters are equipped with Parker's Ultraseal fittings that have metal a-rings which
increase sealing ability and eliminate leakage. Also, these fittings cannot be overtightened.

Rugged Canister Frame

The unique frame design of the SilcoCan™ canister surrounds the sphere and holds it upright without
requiring welding. It is stronger and more functional than a welded frame, eliminating areas where
adsorption of active compounds can occur.

Shorter Cleaning Cycles

Each SilcoCan™ canister and valve call be heated to 250°C, allowing volatile organic compounds to
be removed quickly while the valve is atta?hed to the canister during the cleaning cycles.

SilCOCUIlTI\l Canisters:
Size cat.#

I-liter: 24201
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U~-hter:
3.2-litel':
6-liter:
IS-liter:

24202
24203
24200
24204

To order the SilcoCan™ canister with a Silcosteel® valve, include suffix # -650 with the catalog #,
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FACT SHEET

COMPLIANCE ASSURANCE MONITORING

TODAY'S ACTION

Today, the Environmental Protection Agency (EPA) is issuing a regulation that will help facility owners
conduct effective monitoring of their air pollution control equipment. If monitoring is conducted
properly, facility owners will be able to assure state and local agencies, EPA, and the public that they
comply with established emissions standards [hence the title Compliance Assurance Monitoring
(CAM)]. Note that in earlier stages this action was known as the Ilenhanced monitoring" rule.

EPA establishes emissions standards to protect public health and the environment. It is therefore
important that affected facilities comply with these standards.

The CAM rule requires owners and operators to monitor the operation and maintenance of their control
equipment so that they can evaluate the performance of their control devices and report whether or not
their facilities meet established emission standards.

If owners and operators of these facilities find that their control equipment is not working properly, the
CAM rule requires them to take action to correct any malfunctions and to report such instances to the
appropriate enforcement agency (i.e., State and local environmental agencies).

Additionally, the CAM rule provides some enforcement tools that will help State and local
environmental agencies require facilities to respond appropriately to the monitoring results and improve
pollution control operations.

BACKGROUND

The Clean Air Act includes provisions (Title V) that describe the requirements of permit programs,
permit applications, as well as permit requirements and conditions. These provisions also address other
aspects of the permits program such as compliance, enforcement, submission of applications, and
approval of permits.

EPA requires facilities that emit pollution into the air to obtain a permit to operate. This permit (known
as an Itoperating permit") contains information about how the facility will comply with established
emissions standards and guidelines. Operating permits provide facility owners, State inspectors, and the
public with specific information about the air pollution regulations that apply to each facility. The
operating permits program will improve compliance with existing regulatory requirements and ensure
that desired emission reductions actually occur and are maintained.

The Clean Air Act Amendments (Title VII) of 1990 also authorize EPA to develop regulations requiring
facilities to monitor the performance of their emission control equipment. In September 1993, EPA
proposed an "enhanced monitoring!1 rule that established general monitoring criteria that facilities should
follow to demonstrate continuous compliance. Many state and local agencies, industry representatives
and other stakeholders strongly criticized the proposed rule. They believed the proposed rule was overly
prescriptive and would have imposed excessive burden on industry to install and operate continuous

10f5 6/10/99 10:26 AM
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emission monitoring equipment and on State and local agencies in implementing their operating permit
programs.

Since April 1995, EPA has held numerous meetings with major stakeholders to develop a new, more
flexible approach to enhanced monitoring. Through this stakeholder process, EPA redrafted the
enhanced monitoring rule and in September 1995, released a new draft rule that changed the focus to
compliance assurance.

The extensive comments that EPA received on the draft CAM rule indicated the need for additional EPA
analysis of the compliance assurance monitoring approach and other associated issues. Based on these
comments, EPA revised the draft rule and issued a second draft for public comment on August 2, 1996,
with a public comment period that ended October 15, 1996. Today, EPA is issuing the final version of
the CAM rule.

WHAT ARE THE ENVIRONMENTAL BENEFITS OF THE CAM RULE?

Approximately 10 percent of processes at major industrial facilities that are subject to air pollution
emission standards are fitted with air pollution control equipment. [It is important to note that not all
processes or facilities require the use of control devices to meet establised emission standards. Some
facilities achieve emission reductions through other techniques.] Approximately 60 percent ofthese
facilities are covered by the CAM rule. Altogether, the control devices monitored under the CAM rule
will control over 97 percent of the total emissions from all facilities utilizing air pollution control
devices and receiving operating permits.

The CAM rule is designed to improve compliance with EPA's emission standards. It is important that
facilities comply with these standards as they are designed to protect public health and the environment.

HOW DOES THE CAM RULE DIFFER FROM THE PROPOSED ENHANCED MONITORING
RULE?

EPA's September 1993 proposed enhanced monitoring rule focused on direct compliance monitoring
which in many cases might have required affected facilities to install expensive continuous emission
monitoring systems (CEMS) or develop other monitoring directly correlated with emission values.

In contrast, the compliance assurance monitoring approach builds on regulatory monitoring approaches
already in place at the facilities in question. Its purpose is to provide reasonable assurance that facilities
comply with emission limitations by monitoring the operation and maintenance of their control devices
with the same high level of attention that is given to the manufacturing or production portions of the
facility.

The CAM rule defines minimum applicable monitoring, operation, and maintenance requirements to
ensure that the equipment does not deteriorate to the point of failing to comply with emission limits. As
a result of these minimum requirements, EPA believes that the CAM rule will improve compliance with
the Clean Air Act; the rule will help facilities achieve emission reductions as well as decrease the need
for additional regulations.

WHAT CHANGES HAS EPA MADE TO THE CAM RULE SINCE THE SEPTEMBER 1995
AND AUGUST 1996 DRAFTS?

EPA received extensive public comments from stakeholders on its initial draft of the compliance

20fS 6/10/99 10:26 AM
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assurance monitoring rule issued in September 1995 and a second draft issued in August 1996. There
were three principal areas of concern revealed by the comments: 1) who would be affected by the rule; 2)
the requirements for the monitoring and the relationship to the operating permit; and 3) compliance
certification requirements including use of data obtained from methods other than the specified test
method.

EPA addressed these concerns in the August 2, 1996 draft, and has made them part of the final rule:

1) EPA greatly simplified the applicability of the rule. In order to focus the requirements of the CAM
rule on preventing pollution control problems before they occur, EPA detelTIlinedthat the CAM rule
would apply only to those units with control devices (active controls). Further, whether an emission unit
is subject to the rule is defined by the level of emissions that would occur without the control device in
place (i.e., pre-control emissions). This approach to defining which units must have monitoring will
ensure that control devices, which must be operated at the highest efficiencies in order to comply with
emission limitations, are properly monitored.

2) EPA streamlined the monitoring requirements so that only the important monitoring elements are
included in the Title V operating permit. The operating permit will include the facilitis approach to
monitoring, the acceptable range of control device operation, and the basic data quality assurance
criteria. The detailed day-to-day monitoring operations are left to the facility owner to maintain and are
not part of the permit.

3) The compliance certifications will include the applicable compliance requirements, the
methods/monitoring used to determine compliance status, the compliance status, and the identification
of any possible exceptions to compliance based on the monitoring.

WHAT ARE THE MAIN COMPONENTS OF EPA'S CAM RULE?

The CAM rule establishes criteria that define what monitoring of existing control devices that the source
owner or operator should conduct to provide reasonable assurance of compliance with emission limits
and standards. This monitoring will help source the owner or operator certify compliance under the Title
V operating permits program.

The CAM rule includes Title V compliance certification language that allows the source owner or
operator to use compliance assurance monitoring data to establish their compliance status with permit
terms or conditions. They can then use this information to certify that their facilities comply with air
pollution control requirements, as required by the Clean Air Act.

For situations where continuous compliance monitoring is already specified in an operating permit, the
rule exempts the owner or operator from additional CAM rule-related monitoring requirements and
directs the owner or operator to use the continuous compliance monitoring data to fulfill the CAM rule
monitoring and certification requirements.

For emission units with control equipment, the rule requires the owner or operator to develop and
conduct monitoring. The monitoring will include an acceptable range with in which to operate the
control device (known as an "indicator range"). Generally, facility owners will use results of
performance tests in conjunction with equipment design or other infonnation to determine the indicator
ranges that (if the equipment is operated within those ranges) will provide a reasonable assurance of
compliance with emission limitations.
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Operating control devices within acceptable ranges, as they were designed to operate, will minimize
emissions and provide reasonable assurance that the facility is complying with permit terms and
conditions.

If control equipment is found to be operating outside acceptable ranges owners and operators will be
required to take prompt corrective actions to make necessary adjustments to the control equipment as
well as notify State and local authorities that potential compliance problems may exist.

lfthe control equipment is found to be operating outside the indicator range for long periods of time, the
CAM rule provides optional tools for the State or local (or Federal if necessary) permitting authority to
require more intensive evaluation and improvement of control practices.

WHO WILL BE AFFECTED BY THE CAM RULE?

The CAM rule applies to facilities that operate emission control devices in accordance with federally
enforceable regulations (issued prior to 1990). These federal regulations are not limited to EPA
regulations, instead they include any regulation that pertains to the Title V operating permit.

With the passage of the 1990 Clean Air Act Amendments, EPA incorporated "directly enforceable
monitoring" into all emission regulations. In some cases, this monitoring is more stringent than the
monitoring required under the CAM rule.

• Therefore, this rule does not apply to facilities that are subject to EPA regulations issued after
1990. However, it is possible that some portions ofa facility operate control devices in order to
comply with emission standards issued prior to 1990. In this case, these portions of the facility
must comply with the requirements of the CAM rule.

HOW DOES THE CAM RULE AFFECT SMALL BUSINESS?

With few exceptions, the CAM rule does not include specific allowances to reduce the rule applicability
for small businesses; however, the actual burden associated with the monitoring is relatively smalL The
EPA estimates that of the approximately 9000 facilities affected by the rule about 55 percent are smail
firms. Of those small firms, EPA estimates that less than 1 percent will experience a cost of more than 1
percent of annual revenues. None would experience costs of more than 3 percent of annual revenues.

WHAT ENFORCEMENT TOOLS IS EPA PROVIDING TO STATE AND LOCAL AGENCIES?

The operating pennits program requires facility owners periodically (at least annually) to report on the
compliance status for each requirement in the permit and note any periods of operation outside the
established CAM indicator ranges. These compliance certification reports along with the monitoring
results are valuable tools for the enforcement agency to use in identifying facilities with significant
compliance problems and in deciding how to target limited enforcement resources.

To address persistent control device problems indicated by excessive periods of operation outside the
established indicator ranges, the CAM rule allows State and local agencies to require the owner or
operator to implement a quality improvement plan (QIP). A QIP is a comprehensive two-step evaluation
and correction process that will require the facility owner to prepare a formal plan and schedule for
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correcting control device problems. Such activities may include significant repairs to or even
replacement of control devices.

WHATIS THE RELATIONSHIP BETWEEN CAM AND ENFORCEMENT RESULTING
FROM THE CREDIBLE EVIDENCE RULE?

• Given that operating an air pollution control device outside the acceptable range will not
necessarily indicate that the facility is out of compliance, the CAM rule cannot and does not
replace a facility's obligation to comply with emission limits that otherwise apply. Nonetheless,
EPA expects that a unit that is operating within appropriately established ranges as part of an
approved CAM plan will, in fact, be in compliance with its applicable emission limits. For this
reason, units operating within their CAM indicator ranges will be presumed to be in compliance
and will not be targets for enforcement actions.

• For more information on the credible evidence rule see the February 24, 1997, Federal Register
notice.

FOR FURTHER INFORMATION

• Interested parties can download the rule from EPNs web site on the Internet at the following
address: (http://www.epa.gov/ttnJuatw/eparules.html). For further information about the rule,
contact Mr. Peter Westlin of EPA's Office of Air Quality Planning and Standards at (919)
541-1058.

• EPA's Office of Air and Radiation's homepage on the Internet contains a wide range of
information on the air taxies program, as well as many other air pollution programs and issues.
The Office of Air and Radiation's home page address is: (http://www.epa.gov/oar/).
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[IL-64-2-5807; FRL-5908-6l

RIN 2060-AD18

Compliance Assurance Monitoring

AGENCY: Environmental Protection
Agency (EPA).
ACTION: Final rule; Final rule revisions.

SUMMARY: Pursuant to requirements
concerning enhanced monitoring and
compliance certification under the
Clean Air Act (the Act), EPA is
promulgating new regulations and
revised regulations to implement
compliance assurance monitoring
(CAM) for major stationary sources of
air pollution that are reqUired to obtain
operating permits under title V of the
Act. Subject to certain exemptions, the
new regulations require owners or
operators of such sources to conduct
monitoring that satisfies particular
criteria established in the rule to
provide a reasonable assurance of
compliance with applicable
requirements under the Act Monitoring
will focus on emissions units that rely
on pollution control device equipment
to achieve compliance with applicable
standards. The regulations also prOVide
procedures for coordinating these new
requirements with EPA's operating
permits program regulations. Revisions
to the operating permits program
regulations clarify the relationship
between the 64 requirements and
periodic monitoring and compliance
certification reqUirements. The
rulemaking is estimated to improve
compliance with existing regulations
which will potentially reduce the need
for further regulation to achieve clean
air goals at a cost significantly less than
that of the 1993 proposed rule.
DATES: The effective date of this rule is
November 21, 1997.
ADDRESSES: Docket. Supporting
information used in developing the
regulations is contained in Docket No.
A-91-52. This docket is available for
public inspection and copying between
8:00 a.m. and 5:30 p.m. Monday through
Friday~ excluding government holidays,
and is located at: EPA Air Docket (LE-
131). Room M-I500, Waterside Mall,
401 M Street SW, Washington, DC
20460. A reasonable fee may be charged
for copying.
FOR FURTHER INFORMATION CONTACT:
Peter Westlin, U.S. Environmental
Protection Agency. Office of Air Quality
Planning and Standards, at (919) 541-
1:058.

SUPPLEMENTARY lNFORMATION: The
contents of the preamble are listed in
the follOWingoutline:
I. Backgroundand Summary of the
Rulemaking
A. Statutory Authority
B. RulemakingHistory
C. Overviewof the CAMApproach
D. Benefitsofa CAMApproach and Potential

ControlCosts
E. The Relationship ofPart 64 to Credible

Evidenceand EnforcementIssues
IT. DetailedDiscussion ofRegulatory
Provisions
A. Section 64.I-Definitions
B. Section 64.2-Applicability
C. Section 64.3-Monitoring Design Criteria
D. Section 64.4-Submittal ReqUirements
E. Section 64.5-Deadlines for Submittals
F. Section 64.6-Approval ofMonitoring
G.Section 64.7-0peration of Approved

Monitoring
H. Section 64.S-Quality Improvement Plans

(QIPs)
1. Section 64.9-Reporting and

RecordkeepingProvisions
J. Section 64.IO-Savings Provisions
K. Revisionsto 40 CFRPart 70 and Part 71
III. Administrative Requirements
A. Docket
B. ExecutiveOrder 12866
C. Unfunded Mandates Act
D. PaperworkReduction Act
E. ReguiatoryFlexibility Act
F. Submissionto Congressand the General

Accounting Office
The first section of this preamble

prOVides an introduction to the
principles underlying EPA's CAM
approach, the benefits of the part 64
rulemaking, and background on the
statutory provisions and key issues
involved with developing the rule. This
section also summarizes the public's
participation in the development of the
rulemaking. The second section of the
preamble presents a more detailed
summary of the regulations. This
section includes a description of the
provisions and the basic purpose of
each provision. This section also
describes the Agency's response to the
comments received on the original
proposal, as supplemented by
additional comments during subsequent
periods in which public input was
requested and obtained. The preamble
describes how the final rule has been
changed from the proposal in response
to the input received. The final section
of the preamble addresses
administrative requirements for Federal
regulatory actions.

The preamble includes many citations
which refer the reader to more detailed
discussions of a topic or to the origin of
certain requirements. These citation
sections generally will not be followed
by their source, such as "of this
preamble" or "of the Act." Rather. the

reader can recognize the origins of the
sections by their nature: sections of the
preamble begin with a Roman numeral;
sections of the regulations in 40 CFR
part 64 range from §§64.1 to 64.11:
sections of the regulations in 40 CFR
part 70 range from §§ 70.1 to 70.11;
sections of other existing EPA
regulations are preceded by 40 CFR; and
sections of the Act are referenced by a
three-digit number, such as 114 or 504.

This preamble often refers to "State"
or "permitting authority." The reader
should assume that where the preamble
refers to a "State", such term also
includes local air pollution agencies,
Indian tribes, and territories of the
United States to the extent they are or
will be the permitting authority for their
area, or have been or will be delegated
permitting responsibilities under the
Act. In addition, the term "permitting
authority" would also include EPA to
the extent EPA is the permitting
authority of record.

Finally, thiS preamble often refers to
40 CFR part 70, the regulations
promulgated July 21. 1992,
implementing the operating permits
program under title V of the Act (57 FR
32250). The EPA has proposed revisions
to those regulations on August 29, 1994
(59 FR 44460), and August 31. 1995 (60
FR 45530). Those regulations. including
the proposed revisions, provide
requirements applicable to federally-
approved. State-administered operating
permits programs. Where a State fails to
submit an approvable program or to
adequately administer and enforce an
approved program, EPA will have to
promulgate, administer and enforce a
Federal program for title V permits in
that State. The reader should assume
that where the preamble refers to 40
CFR part 70, such term may also refer
to an EPA-administered (Federal)
operating permits program, which EPA
has promulgated under 40 CFR part 71
(see July 1, 1996, 61 FR 34202).
L Background and Summary of the
Rulemaking
A. Statutory Authority

The part 64 regulations respond to the
statutory mandate in the Clean Air Act
Amendments of 1990. The 1990
Amendments contain several provisions
directing the Agency to reqUire owners
or operators to conduct monitoring and
to make compliance certifications.
These provisions are set forth in both
title V (operating permits provisions)
and title VII (enforcement prOVisions) of
the 1990 Amendments,

Titre V directs the Agency to
implement monitoring and compliance
certification requirements through the
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operating permits program. Section
503(b)(2) requires at least annual
certifications of compliance with permit
requirements and prompt reporting of
deviations from permit requirements.
Section 504(a) mandates that owners or
operators submit to the permitting
authority the results of any required
monitoring at least every six months.
This section also requires permits to
include "such other conditions as are
necessary to assure compliance with
applicable requirements" of the Act.
Section 504(b) of the Act also allows the
Agency to prescribe, by rule, methods
and procedures for determining
compliance, and states that continuous
emission monitoring systems need not
be required if other methods or
procedures provide sufficiently reliable
and timely information for determining
compliance. Under section 504(c). each
operating permit must "set forth
inspection. entry. monitoring.
compliance certification, and reporting
requirements to assure compliance with
the permit terms and conditions,"

Title VII of the 1990 Amendments
added a new section 114(a){3) that
requires EPA to promulgate rules on
enhanced monitoring and compliance
certifications. This paragraph provides,
in part:

The Administrator shall in the case of any
person which is the owner or operator of a
major stationary source, and may. in the case
of any other person, require enhanced
monitoring and submission of compliance
certifications. Compliance certifications shall
include (A) identification of the applicable
requirement that is the basis of the
certification, (B) the method used for
determining the compliance status of the
source, (C) the compliance status. (D)
whether compliance is continuous or
intermittent, (E)such other facts as the
Administrator may require.

The 1990 Amendments also revised
section 114 (a)(l) of the Act to provide
additional authority concerning
monitoring, reporting, and
recordkeeping requirements. As
amended, that section proVides the
Administrator with the authority to
require any owner or operator of a
source:

On a one-time. periodic or continuous
basis to-

(A)Establish and maintain such records;
(B) Make such reports;
(e) rnstall. use. and maintain such

monitoring equipment;
(D) Sample such emissions (in accordance

with such procedures or methods. at such
locations. at such intervals, during such
periods and in such manner as the
Administrator shall prescribe):

(E) Keep records on control equipment
parameters. production variables. or other
indirect data when direct monitoring of
emissions is impractical:

(F) Submit compliance certifications in
accordance with section 114(a)(3);and

(G)Provide such other information as the
Administrator may reasonably require.
R. Rulemaking History

The EPA has acted to implement the
statutory provisions discussed above in
two separate ways. First, the part 70
operating permits program includes
basic monitoring and compliance
certification requirements. Section
70.6(a) (3)(i) reqUires that permits
include all existing monitoring and
testing reqUirements set forth in
applicable reqUirements, In many cases.
the monitoring requirements in the
underlying regulations will suffice for
assessing compliance. However. if
particular applicable requirements do
not include periodic testing or
monitoring. then §70.6(a) (3)(i)(B)
requires the permit to include "periodic
monitoring" to fill that gap. Section
70.6(c)(5)(iii) requires the submittal of
compliance certifications no less
frequently than annually, and generally
incorporates the language on
compliance certifications included in
section 114(a)(3) of the Act.

To implement the statutory
requirement for enhanced monitoring.
EPA has developed through this
rulemaking a general monitoring rule in
40 CFR part 64 to be implemented
through the part 70 operating permits
program. The Agency first provided
notice in the Federal Register of an
opportunity for public review and
comment on this concept in August
1991 (see 56 FR 37700). A public
information document was made
available. a public meeting was held,
and written comments were received
after the meeting. A subsequent public
meeting was held in August 1993. and
a proposed rule was published on
October 22. 1993 (58 FR 54648). This
proposed rule is referred to as the "1993
EM proposal" throughout the remainder
of this preamble.

The Agency received approximately
2000 comment letters during the public
comment period. These letters
contained several thousand individual
comments on more than 500 major and
minor issue topics. Because of some of
the complex and difficult issues raised.
the Agency held a series of stakeholder
meetings in the fall of 1994, released
draft sections of a possible final rule.
and then officially reopened the public
comment period on specific issues on
December 28. 1994 (59 FR 66844). An
additional stakeholder meeting was held
near the close of that reopened comment
period. and more than 200 additional
comment letters were received.

In April 1995. EPA decided to shift
the emphasis of part 64. The Agency
issued a press release in early April
1995 that indicated EPA's intent to hold
a public meeting to discuss the potential
changes to the proposed enhanced
monitoring rule, and then contacted
various stakeholder groups so that they
would have the opportunity to
participate. A fonnal notice of the
meeting was also published in the
Federal Register on May 26, 1995 (60
FR 27943). ApproXimately 200 people
attended the meeting on May 31, 1995.
and many additional people attended
the follow-up meetings held in June
1995 in Washington. DC, Cincinnati.
Austin. and Portland, Oregon. The
Agency then drafted a preamble and
rule for public discussion and comment.
and held another public meeting in
September 1995. (See 60 FR 48679,
September 20. 1995. for the formal
Federal Register notice of that meeting
and request for comment.)
ApproXimately 150 people attended that
meeting, and EPA received more than
60 written comment letters on the draft
rule package. The Agency subsequently
issued a draft final part 64 and
discussion document in August 1996
(see 61 FR 41991. August 13, 1996) and
held another public meeting in
September 1996. The 1995 and 1996
draft rules are referred to as the "1995
part 64 Draft" and "1996 part 64 Draft."
respectively, throughout the remainder
of this preamble. ApprOXimately 200
people attended and 120 written
comment letters were submitted during
the comment period. The Agency also
has held numerous informal stakeholder
discussions with interested parties to
discuss the CAM approach, and
received additional written comments
during the period since April 1995. (See
the items in sections II-D. II-E. IV-D.
IV-E. IV-F. VI-D. VI-E. and VI-F of
Docket A-91-52 for a complete record
of written comments submitted by
stakeholders, and discussions between
EPA and interested parties concerning
the rulemaking.)

This preamble addresses the changes
to part 64 that have been made in
response to the significant public
comment received during the course of
the rulemaking. The focus is on
documenting the changes made in
response to the comments received on
the formal 1993 proposed rule, as well
as specific changes made in response to
comments received on the draft rule
materials made available in 1995 and
1996. The Agency has also prepared a
detailed. three-part Response to
Comments Document which includes a
response to all material comments on
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the rule. See Docket Items A-91-52-
VII-C-l through VU-C-3.
C. Overview of the CAM Approach
1. General Approach

The CAM approach as defined in part
64 is intended to address the
requirement in title VII of the 1990
Amendments that EPA promulgate
enhanced monitoring and compliance
certification requirements for major
sources. and the related requirement in
title V that operating permits include
monitoring. compliance certification.
reporting and recordkeeping provisions
to assure compliance. The EPA has long
recognized that obtaining ongoing
compliance is a two-step process. First,
the Agency must determine whether
properly designed control measures-
including. as applicable, control
devices, process modifications,
operating limitations or other control
measures-are installed or othexwise
employed. and that those control
measures are proven to be capable of
achieving applicable reqUirements. In
the past. this step has been addressed
through new source review permitting.
initial stack testing. compliance
inspections and similar mechanisms.
The title V permit application and
review process. including the
applicant's initial compliance
certification and compliance plan
obligations, will add another tool for
assuring that source owners or operators
have adopted the proper control
measures for achieving compliance. The
second step is to monitor to determine
that the source continues to meet
applicable requirements. An important
aspect of this second step is to assure
that the control measures, once installed
or otherwise employed, are properly
operated and maintained so that they do
not deteriorate to the point where the
owner or operator fails to remain in
compliance with applicable
reqUirements. The Agency believes that
monitoring. reporting. recordkeeping
and ongoing or recurring compliance
certification requirements under title VII
should be designed so that owners or
operators carry out this second step in
assuring ongoing compliance.

There are two basic approaches to
assuring that control measures taken by
the owner or operator to achieve
compliance are properly operated and
maintained so that the owner or
operator continues to achieve
compliance with applicable
requirements. One method is to
establish monitoring as a method for
directly determining continuous
compliance with applicable
requirements. The Agency has adopted

this approach in some rule makings and,
as discussed below. is committed to
following this approach whenever
appropriate in future rulemakings.
Another approach is to establish
monitoring for the purpose of: (l)
Documenting continued operation ofthe
control measures within ranges of
specified indicators of performance
(such as emissions, control device
parameters and process parameters) that
are designed to provide a reasonable
assurance of compliance with
applicable requirements: (2) indicating
any excursions from these ranges; and
(3) responding to the data so that
excursions are corrected. The part 64
published today adopts this second
approach as an appropriate approach to
enhancing monitoring in the context of
title V permitting for significant
emission units that use control devices
to achieve compliance with emission
limits. For units not covered by part 64,
a similar but less detailed approach is
proVided for in the monitoring and
related recordkeeping and reporting
provisions of part 70 (see §70.6(a)(3».

The rule defines "control devices" to
mean eqUipment that removes
pollutants or transforms pollutants to
passive emissions (see §64.1). as
opposed to other control measures. such
as process modifications, material
substitution. and other control options.
For significant units that use control
devices to achieve compliance. the
owner or operator will have to develop
and propose. through the part 70 permit
process. monitoring that meets specified
criteria for selecting appropriate
indicators of control performance,
establishing ranges for those indicators,
and for responding to any excursions
from those ranges. The final rule also
includes performance and operating
criteria that must be achieved. as well
as documentation requirements for the
monitoring proposed by the owner or
operator.

The final element of part 64 is the
concept of a quality improvement plan
(QIP). Under the final rule. a QIP may
be reqUired where the owner or operator
has failed to satisfy the general duty to
properly operate and maintain an
emissions unit (including the applicable
control deVice) or the owner or operator
has evidence of a failure to comply with
an applicable reqUirement, as
determined through part 64 monitoring
data and/or other appropriate
information (such as inspections). The
rule allows for the permit to establish a
"bright line" test for implementing a
QIP. but does not require such a test.

The QlP would include both an initial
"problem investigation" phase and a
"corrective action" phase. The rule

proVides for the QIP mechanism so that
permitting authorities have a specific
regulatory tool to address situations in
which an owner or operator operates in
a manner that involves excursions
followed by ineffective actions to bring
the monitored indicators back into the
acceptable ranges established in the
permit. Thus, the QIP will help assure
that the owner or operator pays
attention to the data and. if necessary.
improves performance to the point
where ongoing compliance with
applicable requirements is reasonably
assured. See Section II.H. for further
discussion of QIP issues.

2._Implementation through Permits
a. Burdens to the Permitting Process.

Many commenters. including State and
local agencies, industry. and
.environmental groups raised concerns
in their comments that the part 64
process of selecting the appropriate
monitoring for a particular source
would overburden the permitting
process and lead to poor
implementation. The Agency is very
sensitive to these concerns; however,
the Agency continues to believe that.
consistent with the preamble to the
1993 EM proposal, the permit
implementation approach prOVides the
greatest amount of fleXibility to the
regulated community and States while
at the same time ensuring that enhanced
monitoring will be implemented for all
major sources in a reasonably
expeditious time frame. In addition. the
Agency has taken several significant
steps in the final rule to reduce the
potential burden to the permitting
process. including the actions discussed
below.

1. Applicability. The focus of
applicability on those pollutant-specific
emissions units that rely on control
devices to achieve compliance has
reduced the estimated number of units
that will be subject to part 64 and also
has reduced the variety of emissions
unit types that will be affected by part
64. This reduction in the volume and
breadth of units covered by part 64 will
reduce the overall burdens on the
permit process.

i1. Extended Implementation Period.
As discussed in Section IT.E"the final
rule proVides for a new extended
implementation schedule. Only those
units which are major units based on
their potential to emit will be subject to
part 64 requirements prior to the
renewal of an initial part 64 permit. In
addition, in many cases,
implementation will not be required for
these large units until permit renewaL
For the smaller units covered by part 64,
implementation will not OCcuruntil
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permit renewal. This extended
implementation schedule will relieve
much of the burden on source owners
or operators to develop and prepare
proposed monitoring during the initial
part 70 permitting process and will
similarly relieve the burdens of the
approval process on permitting
authorities.

Hi. Guidance Development Process.
The Agency is committed to developing
non-prescriptive examples of the types
of monitoring that can be used to satisfy
part 64 for various types of control
devices and emissions units. The
guidance development process will
provide an opportunity for source
owners or operators and other interested
parties to submit suggestions, review
drafts and generally clarify the part 64
requirements, The Agency emphasizes
that the development of example
monitoring approaches is intended to
assist both regulated industry and
permitting authorities to streamline
permit review in those instances where
a source owner or operator proposes
monitoring based on one of the
examples. These examples should not
be considered as an implied limitation
on the owner or operator' s ability to
propose a different approach that the
owner or operator can demonstrate
satisfies the part 64 requirements or on
the permitting authority'S authority to
require additional monitoring,

iv. General Clarifications. Finally, the
potential implementation burdens have
been reduced by adopting many general
clarifications in the final rule, For
instance, the final rule clearly states that
emissions units that are not subject to
applicable requirements are not
reqUired to conduct part 64 monitoring,
A second example is the streamlined
performance and operating design
criteria in the final rule. which are
substantially less complex and
burdensome than the comparable
requirements in the appendices to the
1993 EM proposal.

b. Creation of New Substantive
Standards. Many commenters argued
that the reqUirements in part 64 were
inconsistent with EPA's stated position
that the part 70 operating permits
program was intended solely to collect
existing requirements in one document,
without creating new substantive
obligations for source owners or
operators. The Agency disagrees with
these arguments. As mentioned in
section LA., the part 64 regulations
respond to the statutory mandate in the
Clean Air Act Amendments of 1990 and
the part 70 regulations implement title
V of the Clean Air Act Amendments of
1990. which directs the Agency to
implement monitoring and compliance

certification requirements through the
operating permits program. The part 64
requirements are independently
applicable, substantive requirements
that an owner or operator must achieve.
The fundamental requirements of part
64 are to: (a) Monitor compliance in a
manner that is sufficient to yield data
that prOVidea reasonable assurance of
compliance and allow an owner or
operator to make an informed
certification of compliance; (b) take
necessary corrective actions in response
to the monitoring data; (c) report on the
results of such monitoring; and (d)
maintain records of such monitoring.
None of these fundamental obligations
under part 64 will be added as part of
a part 70 permit independently of part
64, What will be added as part of the
permit process are the particulars as to
how a specific source owner or operator
will satisfy these general part 64 .
requirements. This type of regulatory·
structure is entirely consistent with the
purpose of a permit process which is to
speCify how general obligations will be
achieved in particular circumstances.

c. Consistency of Implementation.
Implementation of part 64 through the
part 70 permits program means that part
64 will be implemented on a case-by-
case basis. Many industry and State and
local agencies supported EPA's proposal
to allow for a flexible implementation
approach that allows for adopting
monitoring that is most appropriate to a
particular emission unit's
circumstances. However, many
industry, environmental and State and
local agency commenters also raised
concerns that the case-by-case
implementation process in part 64 may
not be implemented in a reasonably
consistent manner by different
permitting authorities,

The EPA acknowledges the potential
significance of these concerns; however,
EPA believes that they have been
overstated by the commenters. As
discussed in Section II. below, EPA has
taken steps to minimize potential
inconsistencies by simplifying and
clarifying the final rule. Also, EPA must
weigh these concerns against the
significant policy concerns that would
exist if the Agency attempted to develop
specific enhanced monitoring
requirements for each NSPS and
NESHAP standard. as well as the
burdens on States to revisit each SIP
regulation, as well as individual State
preconstruction and operating permits.
The administrative burdens associated
with that approach would severely
hinder the effective and timely
implementation of enhanced monitoring
for most sources for many years. In
addition, such an appr9ach fails to

acknowledge the new benefits of the
operating permits program to tailor
general requirements in a manner that is
most appropriate to the circumstances at
a particular source. For these reasons,
EPA believes that the benefits of the
permit implementation approach far
outweigh the concerns over consistency
in implementation.

d. Programmatic Options. Some
stakeholders have suggested alternative
means of implementing part 64
reqUirements. One alternative suggested
was to allow a State the option of
implementing part 64 monitoring
requirements through programmatiC
rule changes instead of implementing
CAM through source-specific part 64
reqUirements. One potential method for
allOWingthis option is to exempt from
part 64 monitoring any emissions units
for which a State has developed
requirements specifically designed to
satisfy part 64 in a rule that has been
submitted and approved as part of the
SIP. Another would be to delay
implementation of part 64 to prOVidean
opportunity for a State to devise a
competitive monitoring program for
submittal to and approval by EPA.

The final rule will allow states to
implement CAM through rulemaking
pertaining to categories of sources. The
EPA encourages States to consider
adding monitoring requirements to
existing and new rules that are
consistent with part 64 requirements. In
this manner, the burdens associated
with source-specific monitoring
development could be reduced. To
provide an incentive for this type of
rule, the final rule includes a provision
(see §64.4(b)) that allows the owner or
operator to rely upon thiS type of
programmatic rule as the primary
documentation of the appropriateness of
its monitoring. This approach would
reduce the number of case-by-case
reviews necessary to implement part 64,

On the other hand, EPA does not
agree with commenters who suggest that
states that choose to use programmatic
rulemaking should be allowed to apply
different criteria in determining
monitoring and to have additional time
to implement such an approach, The
EPA believes monitoring decisions
should be made on the same basis
whether done on a programmatic or
case-by-case basis. Second, EPA
questions both the need for a substantial
delay for programmatic rulemaking and
whether the purported advantages of a
programmatic approach justify any
substantial delay. The final part 64 does
not include an option for permitting
authorities to delay implementation of
part 64 through use of a programmatic
approach.
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Because of the implementation
schedule for part 64 (see Section II.E.).
owners or operators will not have to
implement part 64 for many emissions
units until renewal of initial part 70
permits. These include both large units
that are at sources which have already
received or are in the process of
receiving part 70 permits, and smaller
units for which the rule explicitly
delays implementation until permit
renewal. This schedule proVides
substantial time for States to adopt SIP
regulations, as discussed above, that are
consistent with part 64, especially for
smaller units that could most benefit
from generic monitoring requirements
that could be developed through
programmatic SIP rule changes.
3. Limited Purpose of Part 64

Part 64 is intended to proVide a
reasonable means of supplementing
existing regulatory provisions that are
not consistent with the statutory
requirements of titles V and VII of the
1990 Amendments to the Act. The EPA
believes that the CAM approach is a
reasonable approach commensurate
with this role. The Agency does not
believe that existing monitoring
requirements that are more rigorous
than part 64 should be reduced or that
monitoring imposed in future regulatory
actions necessarily should be gUided by
part 64.

If eXisting requirements are more
rigorous than part 64, those
reqUirements should continue to exist
unaffected by part 64. This point is
made explicitly in several instances in
the final rule. In addition, EPA is
committed to developing new emission
standards subsequent to the 1990
Amendments with methods specified
for directly determining continuous
compliance whenever possible, taking
into account technical and economic
feasibility, and other pertinent factors.
In recognition of this EPA commitment.
the rule exempts New Source
Performance Standards (NSPS) and
National Emission Standards for
Hazardous Air Pollutants (NESHAP)
rules that are proposed after the 1990
Amendments to the Act from part 64
requirements. The Agency believes that
States should approach their regulatory
actions from the same perspective and
thus the Agency does not believe that
part 64 will have a significant impact on
reqUirements imposed subsequent to the
1990 Amendments.

Comments on the 1996 part 64 Draft
received from environmental, public
health and labor organizations
emphasized the public's right to
information about air pollution from
major stationary sources; These

commenters argued that the CAM
approach proVides insufficient
information about actual emissions and
thus will frustrate the public's right to
know about actual emissions from a
source. Their comments also asserted
that source owners should not be
allowed to use information gathered
under the CAM approach. induding
information on pollution control
operations and practices, to certify
compliance with applicable standards.

The Agency responded to those
comments (see letter from Mary Nichols
to various environmental and other
organizations dated December 19. 1996.
docket item A-91-52-VI-C-18) and
summarizes its response here. The
Agency agrees with incorporating direct
emissions and compliance monitoring
where the technology is available and
feasible, and promoting public
disclosure of air pollution emissions
information. On the other hand, the
Agency does not believe that such a
broad, expensive, and technically
complex objective can be accomplished
through a single rulemaking at this time.
Not only would trying to impose such
monitoring requirements across the
board in the short term be technically
unrealistic, doing so would put in
jeopardy the possibility of advancing
monitoring of existing emissions
sources through part 70 operating
permits program already in progress.

The Agency notes that current
requirements for submission of emission
statements prepared by owners of
industrial air pollution sources
continues independent of part 64 (such
as statements reqUired under section
182(a)(3) of the Act) and such
statements will be based on the most
currently available information.
including new monitoring data
produced under part 64,

As described above, the Agency
firmly believes that continued proper
operation and maintenance of process
operations and air pollution controls
demonstrated capable of achieving
applicable standards is vital to ongOing
compliance. By providing the necessary
data and reqUiring appropriate
corrective action, part 64 will result in
owners and operators being more
conscientious in the attention paid to
the operation and maintenance of air
pollution control eqUipment and
practices than has been the case in the
past. This approach has proven effective
in reducing air pollution emissions and
improving compliance performance in
the implementation of many existing
regulations with similar requirements.
See further discussion on the use of part
64 data for purposes of part 70

compliance certifications in Section
I.C.5 .. below.
4. Relationship to Part 70 Monitoring

Part 70 currently requires all title V
operating permits to include monitoring
to assure compliance with the permit.
This includes all existing monitoring
requirements as well as additional
monitoring (generally referred to as
"periodIc monitoring") If current
reqUirements fail to specify appropriate
monitoring. As noted in the 1993 EM
proposal, because part 64 contains
applicable monitoring requirements
sufficient to demonstrate compliance
with applicable emission limitations or
standards, the part 70 periodic
monitoring reqUirements will not apply
to the emissions units and applicable
requirements covered by part 64. This
conclusion is equally applicable under
the final part 64 rule. However, during
the course of the rulemaking. two other
issues have been raised that concern the
relationship of the final part 64 rule to
the existing part 70 periodic monitoring
requirements: (1) The extent to which
periodic monitoring should be relied on
as "enhanced monitoring" and (2)
timing concerns where periodic
monitoring may be reqUired prior to
implementation of part 64.

With respect to relying on part 70
periodic monitoring as "enhanced
monitoring" for at least some units, EPA
suggested thiS option in both the 1993
EM proposal and the December 1994
notice reopening the comment period
on that proposal (see 58 FR 54648,
54653 and 59 FR 66844, 66849).
Industry commenters generally
supported this option; although. many
suggested that EPA rely completely on
periodic monitoring as "enhanced
monitoring." Some environmental
groups, however. argued against this
option. They asserted further that EPA's
part 64 applicability provisions would
not meet the statutory reqUirement that
all major stationary sources conduct
enhanced monitoring. The EPA
considered including in part 64
requirements analogous to the existing
part 70 provisions (see subpart C of part
64 in the 1996 part 64 Draft). This
approach would clearly indicate EPA's
position that the part 70 monitoring
requirements including periodic
monitoring if necessary. constitute the
appropriate "enhanced monitoring" for
units not covered by part 64. However,
in the final rule. EPA has determined to
rely on the position originally discussed
in the 1993 EM proposal that existing
monitoring when supplemented as
necessary by periodic monitoring is
sufficiently enhanced for emissions
units not subject to part 64. The Agency
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decided not to pursue the Subpart C
option included in the 1996 part 64
Draft based on the comments received
(see Section II.B., below) and also
because of concerns about disrupting
the ongoing implementation of part 70.

Because of the delays in finalizing
part 64 and the delayed implementation
schedule included in the final rule (see
Section lIE., below), many part 70
permits will address periodic
monitoring issues prior to
implementation of part 64. To address
concerns about the potential duplication
and disruption that this situation could
cause, EPA has taken certain steps.
First, the "Subpart C" option has been
rejected and the existing part 70
monitoring, including periodic
monitoring, requirements will continue
to apply. Because the majority of
emissions units do not use control
devices, this decision will result in part
64 creating no duplication or disruption
for the majority of emissions units. As
discussed in the Regulatory Impact
Analysis (RIA) for this ruIemaking, EPA
estimates that the final part 64 rule will
affect less than 27,000 emissions units,
while an additional 54,000 units that
could have been affected by subpart C
will remain affected by part 70
monitoring requirements.

Second, for units with control
devices, EPA has adopted a phased
implementation schedule under which
part 64 will apply only to the largest
units prior to the first renewal of a part
70 permit. To the extent part 64 and
periodic monitoring may have some
overlap for these largest units. any
overlap should be minimal because
these units are most likely to have
existing monitoring that would make
the periodic monitoring provisions in
part 70 unnecessary. For the smaller
units that will not be required to
implement part 64 until part 70 permit
renewal, the periodic monitoring
provisions of part 70 may apply. While
there may be some concern that this will
result in installation of monitoring that
could later be found inappropriate for
part 64, EPA does not believe this
would generally be the case. In many
instances. such periodic monitoring
would likely serve as the basis, in whole
or in part, for compliance with part 64.
For instance, a source owner or operator
may conduct intermittent monitoring of
visible emissions or certain parameters
to satisfy part 70 periodic monitoring.
To the extent successful, the experience
with that monitoring could be used to
justify its use under part 64. At the least.
the experience gained under periodic
monitoring could be used to develop
data to support proposed part 64
monitoring at permit renewal. Such data

could be used, for example, to justify
appropriate indicator ranges, quality
assurance procedures, monitoring
frequency and similar part 64
reqUirements. Just as importantly, the
continued presence of part 70
monitoring requirements during the
initial permit term is essential to
prOVide the minimum level of assurance
that a source remains in compliance
with a part 70 permit as reqUired under
title V of the Act. Thus, EPA rejects the
position suggested by some commenters
that it Should immediately suspend the
part 70 periodic monitoring
reqUirements pending implementation
of part 64.
5. Relationship to part 70 Compliance
Certifications

In developing an implementation
approach in the 1993 EM proposal, EPA
indicated that owners or operators must
rely on methods for determining
continuous compliance to submit a
certification of whether compliance is
continuous or intermittent. Many
industry representatives and State and
local agencies objected to the burdens
associated with the 1993 proposal. A
large part of those burdens would have
occurred as a result of haVing to develop
monitoring that could produce data of
sufficient reliability to make
determinations of continuous
compliance with a degree of
representativeness, accuracy. precision,
and reliability equivalent to that
provided by conducting the test method
established for a particular reqUirement.
In response to those concerns. the
Agency opted to pursue the CAM
approach which prOVides a reasonable
assurance of compliance through
monitoring of control operations. The
EPA believes that the CAM approach
does enhance existing monitoring
requirements and prOVides sufficient
information for an owner or operator to
reach a conclusion about the
compliance status of the owner or
operator's source that is adequate to
satisfy the compliance certification
obligations in the Act. Such monitoring
also provides data sufficient for EPA,
permitting authorities. and the public to
evaluate a source's compliance and to
take appropriate action where potential
compliance problems are discovered.

The part 64 rulemaking also clarifies
the Agency's interpretation of the
phrase "continuous or intermittent" as
used in section I 14(a)(3) of the Act. The
1993 EM proposal interpreted the
requirement that source owners or
operators certify "whether compliance
is continuous or intermittent" to reqUire
monitoring sufficient to determine if
compliance was continuous. (58 FR

54654, 54658) Thus the term
"continuous" was read as meaning that
compliance was achieved during all
averaging periods for a standard and
"intermittent" was read generally as
meaning that one or more deviations
occurred during the certification period ..
(58 FR 54665). This proposed
interpretation was consistent with the
Agency's position in the preamble to
proposed part 70 as well (see 56 FR
21737, May 10,1991 ("The compliance
certification must
document 'I< 'I< 'I< whether compliance
was continuous or intermittent (Le.,
whether there were periods of
noncomp liance) .") .

The Agency reconsidered this
interpretation in reopening the public
comment period on the 1993 EM
proposal and noted that "intermittent"
could mean either that noncompliance
had occurred or that the owner or
operator has data sufficient to certify
compliance only on an intermittent
basis. (See 59 FR 66848, col. 2 ("nothing
in section 114(a)(3) dictates that all
source owners or operators must certify
to being in either continuous
compliance or else be considered in
noncompliance; source owners or
operators may also certify to being in
compliance as demonstrated on an
intermittent basis.")). The EPA believes
that the statutory interpretation
discussed in the preamble to the 1993
EM proposal and this alternative
interpretation are both reasonable. and
that EPA has discretion to clarify the
meaning of this statutory provision
given the ambiguity in the legislation.
As outlined below, today's rulemaking
(see the revisions to §70.6{c)(5)) is
derived from the interpretation
contained in the December 1994 notice
reopening the comment period on the
1993 EM proposal.
6. Consistency with Regulatory
Reinvention Efforts

The approach in this rule lays out
broad principles and performance
criteria for appropriate monitoring, but
does not mandate the use of a particular
technology. The proposal is intended to
reflect the principles articulated in
PreSident Clinton's and Vice President
Gore's March 16, 1995 report,
"Reinventing Environmental
Regulation." That report established as
goals for environmental regulation
building partnerships between EPA and
State and local agencies, minimizing
costs. prOViding fleXibility in
implementing programs, tailoring
solutions to the problem, and shifting
responsibilities to State and local
agencies. The Agency believes that part
64 meets the goals of the report.
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This approach also is consistent with
President Clinton's regulatory reform
initiatives and EPA's Common Sense
Initiative in that it focuses on steps to
prevent pollution rather than to impose
unnecessary command and control
regulations on regulated sources. The
approach is based on the assumption
that pollution control is an integral part
of doing business and that owners or
operators should pay attention to their
pollution control operations with the
same care they do their product
operations. The CAM approach
emphasizes the role of the owner or
operator in developing a plan to achieve
this goal for specific circumstances.
D. Benefits of a CAM Approach and
Potential Control Costs

The EPA believes that monitoring
under part 64 can in some situations,
reduce operating costs. For example.
monitoring data can be used to increase
combustion efficiency in an industrial
boiler or to increase capture and reuse
of solvents at a coating plant. A 1990
study by the General Accounting Office
entitled "Air Pollution: Improvements
Needed in Detecting and Preventing
Violations" (see docket item A-91-52-
VI-I-12) noted several instances in
which companies have achieved such
operating cost reductions. The CAM
approach also alerts owners or operators
that potential control device problems
may exist. The owner or operator can
use this information to target control
devices for routine maintenance and
repair, and reduce the potential for
costly breakdowns. While benefits may
occur to some faCilities as the result of
better awareness of equipment
operation. changes in equipment
operation are not reqUired by part 64.

Part 64 does not itself have emissions
reductions benefits, EPA does expect.
however. that some sources may have to
reduce emissions in order to comply
with their underlying emissions
standards in response to monitoring
under part 64. EPA expects that some
emissions reductions may result from
sources having to reduce emissions
overall. and/or to respond to periods of
excess emissions more quickly, thus
reducing their frequency and duration.
EPA has not estimated the emissions
reductions that may result from this;
EPA believes these reductions and any
associated health and welfare benefits
are not attributable to part 64-but to
the underlying emissions standards.

The Agency believes that there is
adequate evidence that monitoring
control performance will assure
continuing compliance with applicable
requirements. Studies conducted by the
Agency have shown that control device

operation and maintenance problems
are a significant factor in creating excess
emissions (see docket items ll-A-22 and
VI-A-2). In addition. these studies have
documented that assumptions about
compliance status are often inaccurate
when detailed inspections of control
devices are conducted (see. for example,
docket item VI-A-2). Moreover.
information included in the Regulatory
Impact Analyses (RIA) documents that,
based on data sheets compiled for all
major sources by State agency
inspectors in fifteen States, .
approximately 20 percent of all major
sources have significant compliance
problems and there is a significant
corollary between the adequacy of a
source's operation and maintenance
procedures and compliance risk.

There will be real costs associated
with measures sources may take to
reduce emissions in order to comply
with their underlying emissions
standards in response to monitoring
under part 64. Costs as well as
emissions reductions benefits will result
from sources haVing to reduce emissions
overall, and/or to respond to periods of
excess emissions more quickly. thus
reducing their frequency and duration.
Such costs would be due to increase
expenditures for operation and
maintenance and capital equipment.
The EPA has not estimated the cost
associated with emissions reductions
that may result: EPA believes such costs
are not attributable to part 64-but to
the underlying emissions standard.

E. The Relationship of Part 64 to
Credible Evidence and Enforcement
Issues

1. General CAM Enforcement Policy

As a general matter, the Agency
expects that source owners or operators
will be in compliance with all
applicable emission requirements if
they conform to the requirements of part
64. Further, the Agency expects that
there will be relatively limited
information available to override the
information provided by the owner or
operator on an emissions unit's
compliance status beyond that provided
through monitoring that satisfies part 64
or part 70. However. neither these
expectations nor complete compliance
with part 64 will prohibit the Agency
from undertaking enforcement
investigations when appropriate under
the circumstances, such as when
information indicates there are
conditions that may threaten or result in
harm to public health or the
environment, indicates a pattern of
noncompliance, indicates serious

misconduct. or presents other
circumstances warranting enforcement.
2. The Credible Evidence Revisions to
40 CFR parts 51. 52, 60. and 61 ("The
CE ReVisions")

See the CE Revisions as published in
the Federal Register on February 24,
1997 (62 FR 8314) for discussion of that
ru1emaking history. During the many
public comment periods for the CE
Revisions and the CAM proposal. the
Agency received numerous comments
stating that the two rules are
inextricably connected, impact each
other, and should be proposed together
in order for meaningful public comment

. from interested stakeholders. The
Agency reviewed these comments but
decided to proceed with the CE
ru1emaking separately from thiS
rule making for several reasons. First. the
Agency believes that there was
sufficient opportunity for all interested
parties to comment on any perceived
relationship or any substantive issues
regarding the proposed credible
evidence revisions and the CAM
proposal before the promulgation of the
CE Revisions in February, 1997. The
Agency released a public draft of the
CAM approach in September, 1995, and
then conducted a public meeting in
April. 1996, on the credible evidence
revisions. The Agency also accepted
public comments on the credible
evidence rulemaking and the CAM
proposals between September. 1995,
and the promulgation of the CE
Revisions. Thus, all interested parties
had the opportunity to comment on the
two rulemakings and the Agency
received numerous comments on this
topiC before the CE Revisions were
promulgated. In addition. there was also
ample opportunity for public comment
on any perceived relationship after
promulgation of the CE Revisions and
before the finalization of part 64. The
Agency released a public draft of the
CAM approach in August. 1996, and
held a public meeting regarding the
1996 part 64 Draft. The Agency also
reopened the comment period on part
64 on April 25, 1997. (62 FR 20147) to
allow for comments on the relationship
between part 64 and the CE Revisions.
See the Response to Comments
Document (Part nI) at section 14 for the
Agency's response to these comments.
Thus. all interested parties had the
opportunity to comment on the
relationship between part 64 and the CE
Revisions before each of these
rulemakings was promulgated.

Second. the Agency decided to
promulgate the CE Revisions separate
from part 64 because the two programs
are different in scope. The CE Revisions
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are not limited to part 64 data or
information collected pursuant to a part
70 permit generally. Other types of CE
could include information from
monitoring that is not required by
regulation (such as monitoring
conducted pursuant to a consent
agreement or a specific section 114
request) or information from inspections
by the permitting authority. In addition,
the CE Revisions affect all sources
regulated by 40 CFR parts 5 L 52, 60,
and 61, not just sources who will be
covered by part 64. Thus. although
sources covered by this rulemaking are
regulated under the provisions amended
by the CE Revisions, both the sources
covered by this rulemaking and the data
generated by this rulemaking are subsets
of the sources and potential credible
evidence addressed in the CE Revisions.
Therefore, it was appropriate for the
Agency to promulgate these two
rulemakings separately. See 63 FR 8314
for a discussion of the scope of the CE
Revisions.

Even though the CE Revisions and
part 64 rulemakings are distinct
regulatory actions, there are
complementary aspects to the two rules.
As noted above, consistent with the
existing provisions of part 70, the CE
revisions reiterate that data other than
compliance test data can be used as a
basis for title V compliance
certifications, Most importantly, the CE
rulemaking affects the potential
consequences of identifying deviations,
exceedances or excursions in a
compliance certification based on data,
such as part 64 data, that are from
sources other than the compliance or
reference test method. The CE revisions
clarify the authority to rely on these
data to prove that a source is in
compliance or that a violation has
occurred.

Finally, the CE Revisions and this
rulemaking did not need to be
promulgated together because these
regulations have different statutory
bases. The Agency promulgated the CE
Revisions based primarily on section
113(a) of the Act, which authorizes the
Agency to bring an administrative, civil
or criminal action "on the basis of any
information available to the
Administrator." See 62 FR at 8320-23.
The part 64 regulations, however,
respond to the statutory mandates of the
CM Amendments of 1990. including
but not limited to section 114(a)(3).
3. Potential Enforcement Consequences
Related to CAM and CE

As a general matter, the Agency notes
that it intends to apply its current
enforcement policies in instances where
the Agency believes, based on a review

of CAM data. that a source has violated
underlying emission limits. During the
public comment period. commenters
raised several issues about the
relationsh ip between the proposed part
64 monitoring information, the CE
Revisions, and enforcement of
violations of the Act. The follOWing
discussion generally addresses those
conceITl5. See section 14.2 (Part Un of
the Response to Comments Document
(A-91-53-VlI-C-3) for responses to
specific issues raised.

First, these commenters suggested
that compliance with indicator ranges
under part 64 should act as a shield to
enforcement actions. The Agency
disagrees. Complete compliance with an
approved part 64 monitoring plan does
not shield a source from enforcement
actions for violations of applicable
requirements of the Act if other credible
evidence proves violations of applicable
emission limitations or standards. The
Agency expects that a unit that is
operating within appropriately
established indicator ranges as part of
approved monitoring will. in fact, be in
compliance with its applicable limits.
Part 64 does not prohibit the Agency.
however. from undertaking enforcement
where appropriate (such as cases where
the part 64 indicator ranges may have
been set improperly and other data such
as information collected during an
inspection provides clear evidence that
enforcement is warranted).

Similarly. several commenters stated
that if a source owner or operator
identified excursions or exceedances of
the applicable indicator ranges and
conducted a prompt correction, with or
without a QIP, then there should be a
shield from enforcement for any
potential violation of an underlying
emissions limitation. This is also
incorrect. If a source owner or operator
identifies one or more excursions or
exceedances of its indicator ranges
established under part 64, prompt
correction of the condition does not
establish a shield. At the same time. the
CAM excursions do not necessarily give
rise to liability under part 64 or the Act
(unless an excursion is specifically
made an enforceable permit term). The
Agency understands that many sources
operate well within permitted limits
over a range of process and pollution
control device operating parameters.
Depending on the nature of pollution
control devices installed and the
specific compliance strategy adopted by
the source or the permitting authority,
part 64 indicator ranges may be
established that generally represent
emission levels significantly below the
applicable underlying emission limit.
For this reason, and because the Agency

anticipates a wide variance in CAM
indicator range setting practices, the
Agency intends to draw no firm
inferences as to whether excursions
from CAM parameter levels warrant
enforcement of underlying emission
levels without further investigation into
the particular circumstances at the
source, Thus. although staying within
appropriately established indicator
ranges gives a reasonable assurance of
compliance, excursions from indicator
ranges do not necessarily indicate
noncompliance. The Agency may
investigate such excursions for possible
violations based on the general
enforcement criteria identified above. A
proper and prompt correction of the
problem causing the excursion or
exceedance. with or without a QIP, will
factor into the Agency's decision on
whether to investigate a source for
potential violations but does not shield
the source from an enforcement action
by the Agency.

Second, several comments have stated
that the use of CAM monitoring data as
credible evidence to demonstrate the
existence of a Violation would increase
the stringency of many standards.
Although it is correct that the Agency,
as well as states, public citizens, and
sources, could potentially use CAM
monitoring data as credible evidence of
either compliance or noncompliance
with an emission standard. the evidence
could only be used if, as stated in the
CE Revisions, the information is
relevant to whether the source would
have been in compliance with
applicable reqUirements if the
appropriate performance or compliance
test had been performed. The CE
Revisions and the use of CAM data as
potential credible evidence do not
change the stringency of any emission
standard for the reasons set forth in the
preamble to the CE Revisions. See 63 FR
8314.

Finally, it has been suggested during
the part 64 and credible evidence
rulemakings that a Title V permit may
be written to limit the types of evidence
used to prove violations of emissions
standards. As mentioned in the CE
ReVisions, even if a Title V permit
specifies that certain monitoring. CAM
or other monitoring. be performed and
that this monitoring is the sole or
exclusive means of establishing
compliance or non·compliance, EPA
views such provisions as null and void.
Such an attempt to eliminate the
possible use of credible evidence other
than the monitoring specified in a Title
V permit is antithetical to the credible
evidence rule and to section 113(e)(1). If
such a provision is nonetheless
included in a permit, the permit should
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be vetoed to avoid any ambiguity. If the
provision is not vetoed. the provision is
without meaning. as it is ultra vires, that
is, beyond the authority of the permit
writer to limit what evidence may be
used to prove violations, just as if a
permit writer were to attempt to write
in a provision that a source may not be
assessed a penalty of $25,000 per day of
violation for each violation. Evidence
that is permitted by statute to be used
for enforcement purposes, fines that
may be leVied. and any other statutory
provisions, may not be altered by a
permit.
II. Detailed Discussion of Regulatory
Provisions
A. Section 64.i-Definitions

Section 64.1 defines most of the key
terms and phrases used in part 64.
Certain definitions which were
contained in §64.2 of the 1993 EM
proposal have been deleted from the
final rule. while other definitions from
the proposed rule have been
considerably revised. In addition, a
number of new definitions have been
added to the final rule. The Agency
believes these deletions, revisions. and
additions accomplish the following
goals: They reflect changes to the
objectives and substantive provisions of
part 64; they respond to concerns and
comments made about the definitions in
the 1993 EM proposal; and they bring
part 64 more closely into accord with
the regulatory language of part 70. The
final definitions also reflect changes
made in response to comments received
on the 1995 and 1996 part 64 Drafts.
These are discussed below.
1. Definitions Deleted from the Final
Rule

The revisions to the substantive
proVisions of part 64 in the final rule
have necessitated the deletion of certain
definitions set forth in §64.2 of the 1993
EM proposal. In some instances. these
definitions have been superseded by
new terminology relating to the same or
similar concepts. In other cases. the
deleted definitions related to matters
which are inapplicable to the final rule.
The eliminated definitions are as
follows:

a. Continuous Compliance and
Intermittent Compliance. The 1993 EM
proposal would have required the use of
data from an enhanced monitoring
protocol to determine and certify
whether an affected source or emissions
unit complied with applicable emission
limitations or standards and whether
such compliance was "continuous" or
"intermittent." Section 64.2 of the 1993
EM proposal defined' the term

"continuous compliance" as requiring
the attainment of quality·assured data
from an enhanced monitoring protocol
for all required periods. the
demonstration by such data that an
owner or operator has complied with
the applicable emission limitation or
standard during all monitored periods.
and a demonstration of compliance by
any other data collected for the purpose
of determining compliance during the
monitored periods if such other data
were collected. The 1993 EM proposal
stated that a source or emissions unit
was in "intermittent compliance" if.
during the reporting period, either the
data availability requirement was not
satisfied because insufficient data was
obtained from the enhanced monitoring
protocol, or the owner or operator
violated the applicable emission
limltation or standard because a
deviation occurred during a period for
which no federally~approved or
federally~promulgated excused period
applied.

Many commenters objected to these
definitiOns for various reasons.
including a contention that EPA had
merged the concept of achieving
continuous compliance with the
concept of demonstrating compliance.
The definitions of continuous
compliance and intermittent
compliance in the proposed rule were
also closely tied to the Agency's
interpretation of section 114(a)(3) of the
Act under the 1993 EM proposal.
Section 114(a)(3) directs the
Administrator to require certification of
"whether compliance is continuous or
intermittent." Under the 1993 EM
proposal. this language was interpreted
as requiring a certification that
compliance was achieved dUring all
averaging periods for a standard. and
"intermittent" meant that one or more
unexcused deviations occurred during
the certification period. This
interpretation was also the subject of
much public comment. As described in
greater detail above. the Agency has
responded to these comments by
adopting an alternative interpretation of
section 114(a)(3). The Agency has
therefore deleted the EM proposed
definitions of continuous and
intermittent compliance from the final

. rule. (See Section ILK.2. for additional
discussion of the interpretation of
compliance certifications.)

b. Deviation. The proposed rule stated
that a "deviation" included any
condition determined by enhanced
monitoring or other collected data
which identifies that an emissions unit
has failed to meet an applicable
emission limitation or standard. This
definition included any conditions that

either violated an applicable emission
limitation or standard or would have
violated such limitation or standard but
for a federally·promulgated exemption.

A number of commenters raised
concerns about the proposed definition

, of deviation. Some argued that the
proposed definition was too closely tied
to the violation of an emission
limitation or standard. These
commenters requested clarification that
a deviation is not necessarily a violation
of an emission limitation or standard.
Other commenters objected to portions
of the definition which would have
allowed a deviation to be based on "data
collected that can be used to certify
compliance." such as the data obtained
through a voluntary audit. These
commenters argued that such a
definition created a disincentive for
owners and operators to engage in
certain types of self·monitoring,

The final rule does not refer to
"deviations" in part 64 and thus does
not include a definition of "deviation."
The 1996 part 64 Draft did contain a
revised definition of "deviation" to be
included in the part 71 provisions
covering the federal operating permits
program. This definition would have
clarified that a deviation is not always
a violation and that types of events that
were to be considered deviations
included "exceedances" and
"excursions" as defined under part 64.
The state operating permit programs
authorized by part 70 of this chapter
allow permitting authorities to define
the term "deviation" in the context of
their individual programs. The 1996
part 64 Draft did not include a
definition of "deviation" to be included
in part 70 because the Agency did not
want to restrict the power of permitting
authorities to define this term.

Public comments on the 1996 part 64
Draft pointed out that there are
permitting authorities which define a
"deviation" as a violation of the
underlying emission limitation or
standard. The provisions in the 1996
part 64 Draft which stated that
exceedances and excursions are to be
considered deviations Without
necessarily being violations arguably
conflict with those definitions of
"deviation," In response to these
concerns, the Agency has eliminated all
references to "deviations" from part 64.

c. Other Deleted Deflnitions. The
proposed rule contained a definition for
"established monitoring." This
definition applied to certain types of
monitoring methodologies which had
been demonstrated to be a feaSible
means of assessing compliance with
emissions limitations or standards. The
concept of" established monitoring"
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was used in the monitoring selection
process under the 1993 EM proposal. As
discussed below in Section ILD.• these
provisions have been eliminated in part
64. Because the concept of "established
monitoring" serves no function in the
final rule, this definition has been
deleted.

The proposed rule defined "fugitive
emissions" as those emissions which
could not reasonably pass through a
stack, chimney, vent. or other
functionally-equivalent opening. This
definition was necessary because
§64.4(d) of the proposed rule would
have established separate monitoring
protocol requirements for fugitive
emissions monitoring. As discussed
below in Section II.B., fugitive
emissions are not subject to any specific
part 64 monitoring requirements. The
Agency has therefore deleted this
definition from the final rule.

Section 64.4 (c) of the 1993 EM
proposal established certain
requirements for owners or operators
who sought to use the monitoring of
process or control device parameters as
part of an enhanced monitoring
protocoL In certain instances, the
proposed rule reqUired the
establishment of a "demonstrated
compliance parameter level" (DCPL) to
determine which levels of the parameter
being monitored correlated with a
demonstration of compliance with the
applicable emission limitation or
standard. Under the requirements in the
final rule, the Agency has modified its
approach to parameter monitoring (see
Section II.C. for a more detailed
discussion). Accordingly. the definition
of "demonstrated compliance parameter
level" or DCPL has been deleted from
the final rule.

Both the terms "enhanced
monitoring" and "enhanced monitoring
protocol" have been eliminated in the
final rule. The 1993 EM proposal
defined ..enhanced monitoring" as the
methodology used by an owner or
operator to detect deviations with
sufficient representativeness, accuracy,
precision, reliability, frequency, and
timeliness in order to detennine if
compliance is continuous during a
reporting period. An "enhanced
monitoring protocol" was defined as the
monitoring methodology and all
installation, eqUipment, performance,
operation. and quality assurance
requirements applicable to that
methodology. The final part 64
establishes monitoring performance
criteria in the body of the rule rather
than in a definition; thus. the
definitions of "enhanced monitoring"
and "enhanced monitoring protocol"
have been deleted. The 1996 part 64

Draft included a related concept. the
"compliance assurance monitoring
(CAM) plan." which distinguished
monitoring for units with control
devices subject to subpart B of that draft
rule and monitoring for other units
under subpart C of that draft rule.
Because the final rule does not include
subpart C, this term is not used in the
final rule.

"Responsible official" was defined
under the 1993 EM proposal as having
the same meaning as provided under
§70.2. This term was used in §64.5(c)
of the 1993 EM proposaL which
reqUired that the personal certification
of a responsible official be inclUded in
each enhanced monitoring report. In
response to a number of objections to
this reqUirement, the Agency has not
included a part 64 report signature
reqUirement in the final part 64 rule but

. generally relies on part 70 reporting
procedures. Thus. there is no need to
define "responsible official" in part 64.
It should be noted that §70.5(d) outlines
the responsible official's duties with
respect to submitting reports, including
part 64 reports.
2. Revised Definitions

There are a number of definitions that
were in the 1993 EM proposal that have
been revised in the final rule. Some of
these revisions are relatively minor,
such as technical revisions designed to
reflect changes to the substantive
provisions of part 64 or to more closely
parallel the definitions found in part 70.
Other revisions are intended to address
more significant concerns with the
proposed definitions. The revised
definitions are as follows:

a. Emission Limitation or Standard
and Applicable Requirement. The 1993
EM proposal defined an "emission
limitation or standard" as any federally
enforceable emission limitation,
emission standard, standard of
performance or means of emission
limitation as defined under the Act.
This tenn is actually a hybrid of several
terms used under the Act. The proposed
definition stated that an emission
limitation or standard may be expressed
as a specific quantity, rate or
concentration of emissions; as the
relationship of controlled to
uncontrolled emissions (e.g.. control
efficiency): as a work practice; as a
process or control device parameter; or
as another form of design, equipment.
operational, or operation and
maintenance requirement.

Section 64.2 of the 1993 EM proposal
also defined an "applicable emission
limitation or standard" as any emission
limitation or standarcl subject to the
requirements of part 64 including: (I) ~.

An emission limitation or standard
applicable to a regulated hazardous air
pollutant under 40 CFR part 61; or (2)
an emission limitation or standard
applicable to a regulated air pollutant
other than a hazardous air pollutant
under section 112 of the Act. for which
the source is classified as a major

. source.
The definition of "applicable

emission llmitation or standard" was
closely tied to the applicability
provisions of the 1993 EM proposaL For
example, the separate treatment of
hazardous air pollutant emissions
limitations or standards in the
definition followed the proposed rule's
separate applicability provisions for
hazardous air pollutants. Those
applicability provisions have been
significantly revised in part 64.
Commenters raised concerns that the
meaning of the term "applicable
emission limitation or standard" was
unclear. The Agency agrees that the
proposed definitions of "applicable
emission limitation or standard" and
"emission limitation or standard" could
be confusing. especially when
interpreted in conjunction with the pre-
existing definition of "applicable
requirement" in part 70. The final rule
replaces the term "applicable emission
limitation or standard" with the term
"applicable requirement," Part 64 states
that "applicable requirement" shall
have the same meaning as provided
under part 70. The Agency made this
change in the final rule to avoid any
potential confusion and to bring part 64
into doser agreement with the
definitions of part 70.

Part 64 retains the basic definition of
"emission limitation or standard" with
several revisions. Several commenters
requested clarification on the meaning
of "federally enforceable" in this
definition. The final rule eliminates the
phrase "federally enforceable" in the
definition and defines an emission
limitation or standard as "any
applicable requirement that constitutes
an emission limitation, emission
standard, standard of performance or
means of emission limitation * * * ..
This adjustment reflects the addition of
the tenn "applicable reqUirement" in
the final rule. The term "applicable
requirement" is used in part 70
permitting to refer to the standards.
reqUirements, terms, and conditions that
are contained in the part 70 permit as
federally-enforceable reqUirements.
Thus. the reference to "federally
enforceable" was eliminated because,
through the permitting process, all
"applicable requirements" become
federally enforceable.
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Additional language in the' part 64
definition of "emission limitation or
standard" clarifies that. for purposes of
part 64, the definition of "emission
limitation or standard" does not include
general operation requirements that an
owner or operator may be required to
meet. such as requirements to obtain a
permit, to operate and maintain sources
in accordance with good air pollution
control practices, to develop and
maintain a malfunction abatement plan,
ar to conduct monitoring, submit
reports or keep records. As noted below
(see detailed discussion of §64.2),
requirements of thiS type generally
apply to an entire facility. The Agency
has specifically excluded such
requirements so that otherwise
unregulated emissions units are not
inappropriately subject to part 64
monitoring reqUirements.

A number of commenters requested
that EPA further narrow the definition
of emission limitation or standard so
that it would not apply to work practice,
design or similar types of requirements.
The commenters argued that part 64
monitoring for these types of standards
did not make sense and would be
redundant. The Agency disagrees to the
extent that a control device is used to
achieve compliance with these types of
standards. As discussed in Section lIB.,
the final rule applies only to pollutant·
specific emissions units which achieve
compliance by using a control device.
The monitoring is designed to document
that the control device is properly
operated and maintained. Many work
practice, design or similar standards
will not apply to these types of units
(i.e.. with control devices). which
addresses many of the commenters'
concerns. For units that are subject to
such requirements and that do use a
control device (see. e.g., 40 CFR 60.692-
5. which imposes a "design" standard
that certain emissions be controlled by
a control device with 95 percent deSign
efficiency), the nature of the standard is
immaterial to the assessment of whether
the control device is properly operated
and maintained. The Agency notes that
in the example. the NSPS reqUires the
owner or operator to monitor the control
device to assure proper operation and
maintenance (see §60.695). Part 64 will
act in a similar manner.

b. Part 70/Part 71 Permit. The term
"permit" as defined in the 1993 EM
proposal meant any applicable permit
issued, renewed. amended, revised, or
modified under part C or D of title I of
the Act. or title V of the Act. Under the
1993 EM proposal. part 64 would have
been implemented through both the part
70 operating permits program and the
preconstruction permits programs

developed under parts C and D of title
Iof the Act. Public commenters raised
a variety of objections and concerns to
this proposed implementation structure.
The Agency has responded to these
comments in part by limiting part 64
implementation under part 64 to
permits covered by title V of the Act.

To reflect this change in the
implementation approach, the Agency
has replaced the proposed definition of
"permit" with a definition for a "part 70
or 71 permit." Section 64.1 of the final
rule states that "part 70 or 71 permit" ..
shall have the same meaning as
provided under part 70 (or part 71) of
this chapter. The Agency believes this
definition is consistent with the goal of
bringing part 64 definitions into closer
agreement with their part 70 (or part 71)
counterparts.

The Agency has also added a related
definition in part 64. The definition of
a "part 70 or 71 permit application"
includes any application that is
submitted by an owner or operator in
order to obtain a part 70 or 71 permit,
including any supplement to a
previously submitted application. The
Agency believes the addition of this
definition is necessary because the
implementation provisions set forth in
§64.3 of part 64 are connected to the
submission of a part 70 or 71 permit
application.

c. Major Source. The 1993 EM
proposal defined the term "major
source" as including any major source
meeting the definition in §70.2,
excluding any hazardous air pollutant
(HAP)source included in paragraph (1)
of that definition. One commenter
requested clarification of why this
definition excluded major HAP sources
induded in the major source definition
of part 70. The form of the proposed
definition was necessary because the
1993 EMproposal treated HAP
requirements separately from other
requirements. For HAP requirements,
the 1993 EM proposal would have
applied to any source reqUired to obtain
a part 70 operating permit or a
preconstruction permit under part C or
D of title I of the Act and not just to
"major sources." As discussed below,
the applicability provisions of part 64
have been substantially modified in the
final rule such that there are no separate
applicability provisions for HAP
requirements (see Section Il.B.). In the
final rule. the definition of "major
source" has been revised to reflect these
changes. Part 64 simply states that
"major source" shall have the same
meaning as provided in part 70.

The U.S. Small Business
Administration (SEA) submitted for
discussion at the September 10. 1996

meeting a proposal to retain, in part 64,
EPA's current practice of excluding
from major source status those sources
whose actual emissions are less than 50
percent of the major source threshold.
SBA apparently was referring to EPA's
polley issued in January 1995 to
establish a two·year (extended until July
31, 1998)transition policy that guides
EPA in applying the definition of
"major source" in part 70. Because part
64 relies on part 70's definition of
"major source," SBA's concern is met.
As long as that policy remains in effect.
it will be relevant to determining
applicability under part 64. See also
National Mining Association versus u.s.
EPA, 59 F.3d 1351 (D.C. eir. 1995).

d. Other Part 70 Related Definitions.
Section 64.2 of the proposed rule
contained a definition for "potential to
emit" which tracked the language of the
part 70 definition of "potential to emit"
with technical edits to reflect the 1993
EM proposal's focus on emissions units
as opposed to the focus on major
sources in part 70. The text of the
proposed rule did not make it clear.
however, that part 70 was the source for
the proposed definition. Under part 64,
"potential to emit" is explicitly defined
as haVing "the same meaning as
provided under part 70 of this chapter,
provided that it shall be applied with
respect to an 'emissions unit' as defined
under this part in addition to a
'stationary source' as prOVided under
part 70 of this chapter." Although the
text of the definition has been changed,
the meaning of "potential to emit" in
the final rule is effectively the same as
in the proposed rule. The Agency made
these revisions to clarify the connection
of this term with the definitions of part
70.

The 1993EM proposal defined
"emissions unit" as any part or activity
of a source that emits or has the
potential to emit any regulated air
pollutant for which an emission
limitation or standard had been
established. This definition was a
modification of the definition of
"emissions unit" set forth in part 70.
The Agency received a variety of public
comments on this definition. One
commenter recommended using the part
70 definition of "emissiollS unit" in part
64. Several other commenters expressed
concern over the use of the phrase "any
part or activity" in the definition,
stating that the definition was not clear
as to whether an emissions unit is a
single piece of equipment or a group of
multiple units located together within a
source. In response to these comments,
the definition of "emissions unit" has
been revised in the Jinal rule to have the
same meaning as provided under part
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70. This approach clarifies potential
ambiguity in the definition by relying
on the established part 70 definition of
the term and brings part 64 into closer
agreement with the provisions of the
operating permits program thorough
which part 64 will be implemented.

The 1993 EM proposal contained a
definition of "permitting authority"
which tracked the language of the part
70 definition of "permitting authority"
with technical edits to reflect the
proposed EM rule's implementation
through both title V permitting
programs and title I preconstruction
permit programs. The text of the
proposed rule did not make it dear.
however, that part 70 was the source for
the proposed definition. In addition, the
final rule is not implemented through
title I preconstruction permits. The
Agency has therefore revised the
definition of "permitting authority" to
have expressly the same meaning as
provided under part 70.
3. Definitions Added in the Final Rule

Many of the definitions in § 64.1 of
the final rule have been added to reflect
changes in the substantive requirements
of part 64 monitoring under part 64.
These definitions are generally
addressed in the detailed discussion of
the appropriate substantive sections of
the final rule. The following discussion
proVides a brief overview of some key
terms added to the definitions section of
the final rule.

The Agency has added definitions for
the terms "monitoring" and "data" to
the final rule. The rule defines
"monitoring" as any form of collecting
data on a routine basis to determine or
othervvise assess compliance with
emission limitations or standards. The
rule also includes a non-exclusive list of
data collection techniques which may
be conSidered appropriate monitoring
under part 64, This list is similar to the
list included in §64,6 of the 1993 EM
proposal with minor changes in
response to comments on that section.
"Data" is defined as the results of any
type of monitoring or compliance
determination method. Some
commenters had raised concerns that
the use of the term "data" in the
substantive provisions of proposed part
64 reflected a bias toward instrumental
monitoring methods. The Agency
believes that by adding these two
definitions, the final rule reflects the
Agency's intent that a wide variety of
information and means of collecting
information potentially can be used to
satisfy the requirements of part 64.

Definitions for the terms
"exceedance" and "excursion" have
been added to the final rule. These

terms are closely related. Section 64.1
defines an "exceedance" as a condition
detected by monitoring which proVides
data In terms of an emission limitation
or standard and which indicates that
emissions or opacity are greater than
that limitation or standard, consistent
with the applicable averaging period.
An "excursion" is defined as a
departure from an indicator range
established as part of part 64
monitoring, also as consistent with the
applicable averaging period. As
discussed above, the 1996 part 64 Draft
would have stated that an exceedance or
excursion would be considered a
deviation in the part 70 compliance
certification. This statement has been
removed in response to comments that
such conditions should not necessarily
constitute deviations, especially since
some permitting authorities equate a
deviation with a violation. See Section
ILK.2. of this preamble for additional
discussion on the status of excursions
for a part 70 compliance certification.
The 1996 part 64 Draft also omitted
reference to the applicable averaging
period. That omission has been
corrected in the final rule.

The final definition added to the final
rule describes the meaning of a
"predictive emissions monitoring
system (PEMS)." Several commenters to
the 1993 EM proposal suggested that a
definition for this term should be added
to part 64. The Agency agrees with this
suggestion and has included an
appropriate definition in §64.1 of the
final rule. ThIs definition is induded in
the final part 64 rule because §64.3(c)
sets forth special criteria for the use of
predictive monitoring systems when
employed to fulfill part 64 monitoring
requirements. The same section also
provides speCial criteria for the use of
continuous emission or opacity
monitoring systems. Because these latter
types of systems are well understood, no
explicit definition was considered
necessary for purposes of part 64.
B. Section 64.2-Applicability
1. Overview

The applicability provisions in § 64.2
reflect EPA's decision to focus part 64
requirements on units that use control
devices to achieve compliance. The
types of emission exceedance problems
that can arise from poor operation and
maintenance of a control device can be
severe and represent a significant
compliance concern. Moreover.
although units with control devices
represent a smaller percentage of the
overall number of emissions units than
other units, these controlled units
represent a disproportionate share of the

overall potential emissions from all
emissions units, By concentrating the
requirements of part 64 on these units
with control devices, the Agency has
.focused the rule on units that represent
a significant portion of the overall
potential emissions regulated under the
Act and that are generally most likely to
raise compliance concerns.

The Agency notes that the term
"pollutant-specific emissions unit,"
defined in §64.1. is used in part 64 to
clarify that applicability is determined
with respect to each pollutant at an
emissions unit separately. For example,
a coal-fired boiler emitting through a
single stack could constitute several
pollutant·specific emissions units, such
as for particulate matter, SOl., NOx. and
CO. This term is used throughout the
remainder of thiS document where
appropriate.
2. Significant Changes in the
Applicability Threshold and Related
Definitions

Section 64.2{a) of the final rule
reqUires the owner or operator to apply
part 64 to significant pollutant-specific
emissions units that use control devices
to achieve compliance at major sources
subject to part 70 permit requirements.
The issues raised with respect to
applicability during the development of
the rule are described below.

a. Applicability Options Presented in
the 1993 EM Proposal. The preamble to
the 1993 EM proposal solicited
comments on five options for
determining which emissions units
would be subject to enhanced
monitoring requirements under part 64.
These options set the threshold for
applicability based on each unit's
potential to emit the regulated air
pollutant(s) for which a stationary
source is classified as a major source.
Option 1 set no percentage threshold,
making all units with applicable
requirements for the pollutant for which
a source is major subject to part 64
monitoring. Options 2.3,4, and 5
would have made part 64 applicable to
all units that have the potential to emit
pollutants in an amount equal to or
greater than 10. 30, 50, and 100 percent
of the applicable major source
definition, respectively. The 1993 EM
proposal incorporated Option 3. setting
the threshold at 30 percent. Under the
proposed rule, the source of an air
pollutant which is defined as being
major at 100 tons per year would be
reqUired to conduct enhanced
monitoring at all emissions units within
its facility that had the potential to emit
30 tons or more of the pollutant per
year.
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Applicability under the 1993 EM
proposal was based on an emission
unit's "potential to emit." The proposal
defined this term as an emission unit's
maximum capacity to emit a regulated
air pollutant under the unit's physical
and operational design. taking into
account such operating restrictions and
control eqUipment as constitute
federally-enforceable limitations. As
noted above. the 1993 EM proposal also
would have applied only to the
pollutants for which a source is major.
The 1993 EM proposal solicited
comment on the applicability approach
in the proposed rule. and specifically
noted that one other option would be to
use uncontrolled emissions rather than
potential to emit to determine part 64
applicability. The Agency noted that
such an approach arguably would better
address the units with the greatest
environmental risk. This request for
comment was accompanied by an
assertion that in a monitoring rule such
as part 64, it may be appropriate to use
a different definition of potential to emit
than EPA has used for other purposes.

b. Final Part 64 Applicability
Provisions. In response to the many
comments received on the 1993 EM
proposal. the Agency modified part 64
to bring about the CAM approach
including a somewhat different
approach to applicability. The Agency
received numerous public comments on
the applicability provisions of the 1993
EM proposal. Relatively few
commenters supported the Option 3 (30
percent) threshold. Many of the
comments critical of Option 3 argued
that the benefits of increased pollutant
monitoring obtained by covering
additional emissions units at the 30
percent threshold was far outweighed
by the additional costs and burdens of
implementation at that threshold. Most
industry and many State and local
commenters supported Option 5 or a
higher threshold. Many of the
commenters also recommended that
EPA exempt various types of units.
especially uncontrolled units that are
subject to design, work practice, or
similar operational restrictions. In
addition. a number of commenters
suggested alternative approaches to
determining the applicability threshold
of part 64. Industry commenters
generally favored the focus of the 1993
EM proposal on the pollutants for which
a source is a major, while environmental
groups opposed that approach.

The final part 64 retains the basic
concept of an applicability threshold as
contained in the 1993 EM proposal, but
also narrows the focus so that part 64
applies only to those pollutant·specific
emissions units that use a control device

to achieve compliance with an
applicable emission limitation or
standard. In addition, units using
control devices must have potential pre-
control device emissions equal to or
greater than 100 percent of the
applicable major source definition to be
subject to part 64. Since part 64 applies
its size threshold only to the
proportionally small number of
emissions units that use control devices.
the number of units required to meet
part 64 monitoring requirements is
lower than would have been subject to
the 1993 EM proposal. The final RIA
estimates that part 64 will affect fewer
than 27,000 units as compared to the
over 35,000 units which EPA had
estimated would be affected under the
1993 EM proposal.

For part 64 to apply. §64.2(a)
specifies that a pollutant-specific
emissions unit must meet the following
three criteria: (1) The unit must be
subject to an emission limitation or,
standard for the applicable regulated air
pollutant (or a surrogate of that
pollutant); (2) the unit must use a
control device to achieve compliance
with an emission limitation or standard;
and (3) the unit must have "potential
pre-control device emissions" in the
amount, in tons per year, required to
classify the unit as a major SOUIceunder
part 70.

L Emission Limitation or Standard
Criterion. For the first criterion. the
Agency notes that part 64 applies only
if an applicable emission limitation or
standard applies because the purpose of
part 64 is to proVide a reasonable
assurance of compliance with such
requirements. Numerous comments on
the 1993 EM proposal supported EPA's
position that part 64 should apply only
if an underlying applicable emission
limitation or standard applies. but many
commenters suggested that the final rule
should contain explicit language
concerning the neceSSity for an
underlying standard to trigger part 64
applicability. The commenters believed
inclusion of such language was critical
because a part 70 operating permit will
be required to include units without
applicable requirements, and part 70
permits will be required for sources
without any applicable requirements
(so-called "hollow permits"). Their
concern was that part 64 could be
interpreted as applying to units and
sources of this type and that
determining compliance with the rule
under such an interpretation would be
exceedingly difficult. The Agency agrees
that the rule should clearly state that
part 64 applies only where a federally
enforceable emission limitation or
standard applies and thus has added

this first criterion to the applicability
determination. The Agency also notes
that the applicability provisions in part
64 include a "surrogate" of a regulated
air pollutant to address situations in
which the emission limitation or
standard is expressed in terms of a
pollutant (or other surrogate) that is
different from the regulated air pollutant
that is being controlled. A common
example would be emission limits
expressed in terms of particulate matter
and opacity rather than PM-lO. Another
example would be an emission limit
expressed as a control device operating
requirement rather than in terms of the
applicable regulated air pollutant.

ii. Control Devices Criterion. Second,
the final rule applies only to pollutant-
specific emissions units that rely on a
control device to achieve compliance.
The final rule prOVidesa definition of
"control device" that reflects the focus
of part 64 on those types of control
devices that are usually considered as
"add-on controls." This definition does
not encompass all conceivable control
approaches but rather those types of
control devices that may be prone to
upset and malfunction. and that are
most likely to benefit from monitoring
of critical parameters to assure that they
continue to function properly. In
addition, a regulatory obligation to
monitor control devices is appropriate
because these devices generally are not
an inherent part of the source's process
and may not be watched as closely as
devices that have a direct bearing on the
efficiency or productivity of the source.

The control device definition is based
on similar definitions in State
regulations (see, e.g., North Carolina
Administrative Code, title 15A. chapter
2. subchapter 2D, section .0101
(definition of "control deVice"); Texas
Administrative Code, title 30, section
101.1 (definition of "control device ").
The definition is in contrast to broader
definitions of "control device," "air
cleaning equipment." "control
measure," or similar terms included in
some States' regulations (see. e.g..
Codes. Rules, and Regulations of the
State of New York, title 6, chapter III.
section 200.1 (definition of "air cleaning
device" or "control equipmenf')). These
broader definitions often include any
method. process or eqUipment which
removes, reduces or renders less
noxious air contaminants released to the
ambient air. Those types of controls
could include material substitution,
process modification, operating
restrictions and similar types of
controls. The definition in part 64 relies
on the narrow interpretation of a control
device that focuses on control
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equipment that removes or destroys air
pollutants.

Certain NSPS and NESHAP
regulations also have targeted
definitions of "control device" or "add-
on control device" that apply to the
specific type of affected facility covered
by the applicable NSPS or NESHAP
subpart (see, e.g., 40 CFR 60.581,
60.670,60.691, 60.731, 61.171. 61.241,
63.161, 63.561, and 63.702). The part 64
control device definition generally is
consistent with these prior Agency
definitions. but without language
targeted to a particular affected facility
type.

The Agency notes that EPA's
Aerometric Information Retrieval
System (AIRS) contains a list of various
air pollution control equipment codes
that address a wide variety of possible
control methods. processes and
equipment; this list includes both active
control devices and other types of
controls. In conjunction with the release
of the 1996 part 64 Draft, the Agency
placed in the docket (item Vl-I-3) a
document that reflects EPA's position
on which of those equipment codes
refer to a "control device" as defined in
the 1996 part 64 Draft and which refer
to other types of controls. The Agency
continues to believe that this document
proVides an appropriate list of the types
of equipment which may constitute
control devices.

For the final part 64 rule, the control
device definition has been revised in
response to public comments. In the
discussion document accompanying the
1996 part 64 Draft, the Agency solicited
comment on the appropriateness of the
definition of control device and
received numerous comments and
requests for additional clarifications.
Generally. commenters felt that the
control device definition in the 1996
part 64 Draft was overly broad and that
additional language was needed to
clarify that EPA does not intend the rule
to apply to inherent process eqUipment
such as certain types of recovery
devices.

The final rule defines a control device
as "equipment. other than inherent
process equipment, that is used to
destroy or remove air pollutant(s) prior
to discharge to the atmosphere." Thus.
the Agency has specifically excluded
inherent process equipment from the
control device definition in the final
rule. The EPA suggested in the
discussion document accompanying the
1996 part 64 Draft a list of three criteria
that would be used to distinguish
inherent process equipment from
control devices:

(1) Is the primary purpose of the
equipment to control air pollution?

(2) Where the equipment is recovering
product, how do the cost saVings from
the product recovery compare to the
cost of the equipment?

(3) Would the eqUipment be installed
if no air quality regulations are in place?
(See letter from David Solomon, EPA. to
Timothy J. Mohin, Intel Government
Affairs, dated November 27. 1995.
Included in the docket as Item VI-C-
14.)

The Agency received a number of
comments on these criteria, some of
which supported including the criteria
in the rule and others of which
suggested other approaches. Based on
the comments received, the final rule
defines "inherent process eqUipment"
as "equipment that is necessary for the
proper or safe functioning of the
process. or material recovery equipment
that the owner or operator documents is
installed and operated primarily for
purposes other than compliance with air
pollution regulations." If eqUipment
must be operated at an efficiency higher
than that achieved during normal
process operations in order to comply
with applicable requirements. that
equipment will not qualify as inherent
process equipment. In addition, the
control device definition has been
revised to include a list of several
control techniques that do not constitute
"control devices" as defined in part 64.

Finally, the definition also makes
clear that part 64 does not override
definitions in underlying requirements
that may proVide that certain eqUipment
is not to be considered a control device
for pollutant·specific emissions units
affected by that regulation. Although not
subject to part 64. an example of this
type of proVision is §63.111 in subpart
G to 40 CFR part 63 (NESHAP
requirements for Synthetic Organic
Chemical Manufacturing Industry for
Process Vents, Storage Vessels, Transfer
Operations, and Wastewater). The
definition in that section states that
recovery devices used in conjunction
with process vents and primary
condensers used in conjunction with a
steam stripper do not constitute
"control devices." Certain commenters
asserted that part 64 should not override
these types of existing rules and EPA
agrees. The Agency notes, however, that
if an emissions unit is regulated for
another pollutant, and the control
device also is used to comply with a
limit that applies to that second
pollutant, the equipment will be
considered a "control device" for the
second pollutant unless the standards
for the second pollutant also explicitly
establish that the equipment is not a
control device.

The final rule also includes a
definition of a "capture system" because
the rule requires. where applicable.
monitoring of a capture system
associated with a control device. The
monitoring requirements for control
devices extend to capture systems as
well because they are essential to
assuring that the overall emission
reduction goals associated with the
control device are achieved. See Section
n.c., below. The Agency notes that duct
work. ventilation fans and similar
eqUipment are not considered to be a
capture system if the equipment is used
to vent emissions from a source to the
atmosphere without being processed
through a control device. For instance.
roof vents that remove air pollutants
from Inside a building but do not
transport the pollutants to a control
device to reduce or destroy emissions
would not be subject to the rule.

The Agency notes that some
commenters. especially environmental
and other public interest organizations,
opposed limiting the applicability of
part 64 to emissions units that rely on
control devices. They argued that other
significant emissions units with other
types of control measures. such as low
NOx burners or similar combustion
modification controls, should be subject
to part 64 requirements.

Low NOx burner technology and
certain other types of combustion
control measures are not included in the
definition of "control device" in the
final rule. For most large emissions
units that employ such measures, such
as utility boilers. separate applicable
requirements already require the use of
CEMS or similar monitoring for such
units. Under part 70. that monitoring
will have to be included in the permit
and considered in certifying compliance
with applicable reqUirements. Some
types of combustion units (e.g., package
boilers) that may use low NOx burner
technology do not use the same types of
technology used by utility and large
industrial boilers. The technology used
for many units with automatic
combustion control does not proVide
significant operational flexibility that
could afford the owner or operator with
an opportunity or incentive to
manipulate NOx control levels. (See
docket item A-91-52-Vl-A-9) For these
types of units. the recordkeeping of
regular inspection and maintenance of
the low NOx burners (e.g., annular flow
ratio adjustment settings. burner
replacement, portable instrument
readings, etc.) in combination with
periodic checks of emission levels with
appropriate test methods, as necessary,
are very likely sufficient to ensure that
the unit is being operated in a manner
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consistent with good air pollution
control practices and that the low NOx
technology continues to reduce
emissions at least to the level of the
standard. The general monitoring
requirements in part 70 are adequate to
assure that this type of appropriate
monitoring is employed.

For these reasons, EPA believes that
monitoring for this control technology is
best addressed through part 70 periodic
monitoring requirements and not
through expansion of part 64 to units
with these types of control measures. Of
course, if there are particular units
which raise a significant continuous
compliance concern. such as units with
an historically pOOfcompliance history,
the permitting authority can require
more detailed monitoring under the
general part 70 monitoring provisions
given that the permit must include
appropriate monitoring for assuring
compliance with the permit. In those
cases, permitting authorities may want
to consider elements of part 64 as
potentially appropriate, but they would
not be bound to satisfy each element of
part 64.

lii. Potential Pre-control Device
Emissions Criterion. Finally, for the
third criterion for applicability, §64.2{al
relies on the concept of "potential pre-
control device emissions." This term
has the same meaning as "potential to
emit." except that any emission
reductions achieved by the control
device are not taken into account. even
if the owner or operator generally is
allowed to do so under the regulatory
definition of "potential to emit."

The Agency first notes that numerous
commenters expressed objections to the
1993 EM proposal's definition of
potential to emit, believing the
definition resulted in unrealistically
high emissions numbers. The EPA notes
that, contrary to beliefs expressed in
many of those comments. that definition
does take into account enforceable
operating hour restrictions, throughput
restrictions, control system efficiency
factors, and similar enforceable
restrictions. The Agency also points out
that the same definition has been used
in the part 70 operating permits program
as well as the part 63 NESHAP general
provisions.

The Agency also notes that the
majority of commenters did favor the
use of potential to emit over
uncontrolled emissions because the
latter approach would not take into
account any emissions reductions
achieved through any means. However,
the 1993 EM proposal noted that EPA
was considering basing applicability on
uncontrolled emissions and the
potential pre-control emissions'

approach was suggested subsequently
by State and local agencies (see docket
items VI-D-42 and 49) dUring further
consideration of part 64 options. As
noted in the discussion document
accompanying the 1996 part 64 Draft,
the Agency agrees with this approach
and believes that excluding the assumed
efficiency of the control device from the
calculation of potential to emit for
purposes of part 64 applicability
provides an appropriate means of
distinguishing between units based on
environmental significance. It allows
the Agency to distinguish between units
based on their true size and based on
the degree of control reqUired to achieve
compliance. The Agency notes that this
approach does take into account all
federally-enforceable emissions
reductions except for those resulting
from control devices (e.g., emission
reductions that occur as a result of
operating hour or throughput
restrictions would be taken into account
in determining potential pre-control
device emissions).

Many commenters objected to the
reliance on potential pre-control device
emissions. primarily because the use of
the potential pre-control device
emissions threshold would result in too
many units being subject to the rule.
Some commenters noted that the 1993
EM proposal similarly had requested
comment on the use of uncontrolled
emissions. and that the comments
strongly objected to that idea.

The Agency first notes that, contrary
to some commenters' assertions. EPA
estimates that the final rule will apply
to fewer units than the 1993 EM
proposal because the final rule only
applies to the proportionally small
number of emissions units that use
eqUipment meeting the "control device"
definition. The final RIA estimates that
fewer than 27,000 pollutant-specific
emissions units will be subject to part
64, whereas the 30 percent option in the
1993 EM proposal would have covered
over 35.000 such units. The EPA has
also delayed implementation for those
units subject to the rule that have the
"potential to emit" (post~control device)
less than the major source threshold.
This delayed implementation will
reduce the burdens of part 64 on the
initial round of part 70 permitting. The
Agency feels that these changes should
alleviate the commenters' concerns and
that further reductions in the number of
units to which the rule applies are not
appropriate.

The CAM approach is necessarily
concerned with significant. controlled
units even if the potential to emit after
the control device is low. The reason for
covering these units is two-fold. First,

part 64 monitoring will be designed to
detect long-term under-performance of
control devices that periodic
evaluations such as stack tests may be
unable to document. For example. a unit
may have the potential to emit 20 tons
per year after a control device which is
reqUired to operate with a 99 percent
control efficiency. The pre-control
device potential to emit for that unit is
2,000 tons per year; if the reqUired
control device efficiency is 99.9 percent,
that figure increases to 20,000 tons per
year. If the long-term actual control
performance of that device decreases to
95 percent. the actual emissions could
increase to 100 or 1000 tons per year.
respectively. Part 64 is aimed first at
addressing this type of long-term,
significant loss of control efficiency that
can occur,without complete failure of a
control device. The second type of
problem is short-term complete loss of
controL As indicated in some of the
comments, for many types of control
devices this type of problem could be
detected after the fact with monitoring
less detailed than part 64. However, the
goal of air pollution control is to prevent
these types of problems before they
occur. if possible, at a reasonable cost.
The EPA believes that part 64 in many
instances can be designed to provide
early indications of control equipment
problems that could be addressed prior
to such catastrophic failures. For these
reasons, EPA believes that the use of
pre-control device potential to emit is a
rational basis on which to evaluate
whether specific units should be subject
to part 64.

Some comments on the 1996 part 64
Draft also objected to the potential pre-
control device emissions threshold
based on the argument that the creation
of a new size calculation that source
owners or operators must perform to
determine applicability will cause
confusion and result in additional
burdens. The Agency disagrees since
owners will simply need to remove the
design efficiency of the control device
from the calculation of the applicable
unit's potential to emit. Potential pre-
control emissions will otherwise be
calculated in exactly the same way as
potentiai to emit. The two figures will
both factor in enforceable operational
restrictions, so only the effect of the
control device's efficiency, a factor
which has to be quantified for
determining the standard meaning of
"potential to emit:' wil1 be treated
differently.

Commenters also noted that part 64
would expand the 1993 EM proposal by
not limiting applicability to those
pollutants for,which the source is major.
The final rule does limit applicability to
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the pollutants for which a pollutant-
specific emissions unit would be major
except for the emissions reductions
assumed to occur as a result of a control
device. As explained above, EPA
believes that the focus of the rule on the
potential to emit of units prior to a
control device is an appropriate
screening tool to determine which units
should be monitored under part 64. For
that reason, the focus of the 1993 EM
proposal on major pollutants only
would be inappropriate. In addition, as
some commenters pointed out in
response to the proposed rule, the
Agency typically does not focus on only
the major pollutants even where
applicability of a program Is focused
solely on whether a source is a major
source.

Finally. EPA believes it would be
irrational to continue to focus solely on
the pollutants for which a source is
major when the Agency is focusing on
units that have installed control devices.
For instance. a source could be "major"
for NOx with no NOx control devices
(and even no NOx requirements in an
attainment area) but have a unit with
the potential to emit 20 tons of
particulate matter after a control device
that has a rated removal efficiency of
99.9 percent. The post-control
particulate potential to emit from this
particular emissions unit would be less
than the major source threshold of 100
tons/year; however, the precontrol
potential to emit of 20.000 tons/year of
particulate matter emissions would be
greater than the 100 tons/year major
source threshold. As noted in the
example discussed above. small
decreases in efficiency of that control
device could lead to actual emission
increases significantly above the major
source threshold. Thus, while the
source in this example may not have the
potential to emit particulate matter
(taking into account the control deVice)
in amounts sufficient for the source to
be classified as a major source for
particulate matter. the pollutant~specific
emissions unit for particulate matter,
not for NOx, in this example is dearly
one which the Agency believes should
be subject to part 64.

Other commenters questioned
whether the applicability provisions
were self-implementing. They argued
that unit-by-unit negative declarations
would be highly burdensome. The
Agency agrees and part 64 does not
require that owners or operators justify
in a permit application why part 64 is
not applicable, or that owners or
operators apply for exemptions.
However. the Agency notes that the
permitting authority can request further
explan'ation as to how a source owner or

operator determined that part 64 did or
did not apply for any pollutant-specific
emissions unit for which there may be
an issue about applicability. In addition,
an owner or operator that wishes to take
advantage of the exemption for certain
municipally-owned utility units will
have to provide the documentation
required to satisfy that exemption (see
the following discussion of this
exemption) .
3. Development of the Exemption
Provisions

Part 64 exempts owners or operators
with respect to certain emission
limitations or standards for which the
underlying requirements already
establish adequate monitoring for the
emission limits being monitored, and
with respect to certain municipally-
owned utility units.

a. Exemptions in the 1993 EM
proposal. The 1993 EM proposal
established exemptions for the
follOWing types of emission limits:

-Emission limitations or standards
under the NESHAP program (pursuant
to section 112 of the Act). except for
standards established in part 6 L This
exemption reflected the Agency's intent
that the provisions of part 63, the MACT
standards, will include appropriate
enhanced monitoring provisions
pursuant to the authority in section
114(a)(3) of the Act.

-Stratospheric ozone protection
requirements under title VI of the Act.
The type of reqUirements that apply
under that program are significantly
different than typical emission
limitations or standards. and the
appropriate monitoring for such
requirements will be handled under
regulations implementing those
requirements. The exemption is
unchanged from the proposed rule but
for a technical correction (SUbstituting
title VI of the Act for the original
reference to section 603).

-Acid Rain Program emission limits
under title IV of the Act. The Acid Rain
monitoring requirements under 40 CFR
part 75 already establish all appropriate
compliance assurance monitoring for
such reqUirements. The exemption is
unchanged from the proposed rule but
for a technical correction (to include
emission limits applicable to opt-in
units under section 410 of the Act).

-NESHAP standards for asbestos
demolition and renovation projects.
These sources are exempt under part 70
and are not required to obtain operating
permits.

-NSPS standards for residential
wood heaters. These sources are also
exempt under part 70 and are not
reqUired to obtain operating permits.

b. Exemptions in the Final Rule.
Issues raised by comments on the 1993
EM proposal prompted EPA to include
certain additional exemption provisions
in the final part 64 rule. The exemptions
that were changed or added are:

-Emission limitations or standards
under the NSPS program that are
proposed after November 15, 1990. This
expands on the proposed rule, which
provided for only the NESHAP
exemption. Commenters suggested that
EPA exempt all NSPS, arguing that
existing NSPS contain enhanced
monitoring reqUirements. The EPA
disagrees that this Is the case for all
NSPS. Existing monitoring of covered
units and sources under some NSPS
may be sufficient to meet part 64
requirements; however. the question of
sufficiency of any particular monitoring
requirement from a non-exempt
standard will have to be determined in
accordance with the requirements of
part 64. Future federal rulemakings,
including NSPS rulemakings, will
satisfy the monitoring requirements of
titles V and VII of the i990
Amendments (see preamble to 40 eFR
part 70.57 FR 32278, July 21, 1992).
The EPA intends to focus on including
methods for directly determining
continuous compliance in these new
federal rulemakings where such
methods are feasible. Only where such
approaches are not feasible would the
Agency consider using an approach
similar to the CAM approach in such
requirements. Since there will be no
gaps in their monitoring provisions,
EPA exempts future NSPS as well as
NESHAP standards. The Agency notes
that this exemption does not appiy to
State emission limits or standards
developed under section 111 (d) ofthe
Act.

-Emission limits that apply solely
under an emissions trading program
approved or promulgated by EPA and
emission cap requirements that meet the
requirements of §70.4 (b) (12) or
§7L6(a)(13)(iii) are exempt from part
64. This exemption was developed in
response to comments received on a
provision in the 1993 EM proposal
which made certain "group[s] of
emissions units at a major source"
subject to enhanced monitoring
reqUirements. The 1993 EM proposal's
preamble suggested that this provision
applied to emissions units involved in
some form of "bubbling" or trading plan
within a single facility as well as to
fugitive emission points for which
compliance is evaluated on a process-
wide or facility-wide basis.

The EPA received many comments on
the 1993 EM proposal that opposed
applying enhanced monitoring to
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groups of emissIons units. Several
industry commenters believed that
applying part 64 to groups of emissions
units would be too inclusIve and would
apply enhanced monitorIng
requIrements to emIssIons units that
otherv.rise would fall below the
applicability threshold. Other
commenters predicted that applyIng
enhanced monitorIng to groups of
emissions unIts would dIscourage
source owners or operators from
participating in emissions trading,
aggregating, or similar programs. Some
Industry representatives and State and
local agencIes also recommended
provIdIng an exemption in part 64 for
source owners or operators who
partIcipate in programs such as
RECLAIM In California's South Coast
Air Quality Management DIstrict.

The final part 64 rule addresses these
concerns in a number of ways. First,
both emissIon limits that apply solely
under an emissions trading program
approved or promulgated by EPA and
emission caps that meet the
reqUirements of § 70.4 (b)(12) or
§ 71.6(a}(l3) (Iii) are explicitly exempt
from part 64 under §64.2(b)(l)(iv) and
(v). By their nature. these types of
standards require methods to confirm
trades or to calculate overall compliance
with the cap. taking into account the
contribution of emIssIons from all
covered units. These types of emIssIon
limits also often cover all emissions
units at a facility, including those with
extremely low amounts of emIssions,
those without control devices, and those
that are not subject to other applicable
requirements. Because of the need to
consider the interrelationships among
units covered by this type of
reqUirement. the type of monitoring in
part 64 would not be appropriate.
Instead. the Agency believes that the
existing requirements for monitoring
compliance with such standards should
be followed.

For instance. the requirements for
statutory economIc incentIve programs
(40 CFR 51.490-.494) specify the
quantification methods that must be
included as part of any SIP economic
incentive program developed pursuant
to sections 182(g)(3). 182(g)(5),
187(d)(3), or 187(g) of the Act. In
addition. EPA has proposed revisions to
§ 70.4(b)(12) to clarify that emission
caps must include "replicable
procedures and permit terms that ensure
the emissions cap is enforceable and
trades pursuant to it are quantifiable
and enforceable." (59 FR 44460, August
29, 1994). These provisIons highlight
the need to include as part of any
emission trading or cap requirement the
appropriate methods for quantifying

emissions and assuring that the trade or
cap limitation is enforceable. The
Agency believes that the imposition of
part 64 on these types of standards
would not provide any additional
benefit.

In addition. other groups of emissions
units are generally not subject to
monitoring requirements under part 64.
Part 64 requirements apply only to
individual pollutant~specific emissions
units that use a control device to
achieve compliance and whose pre~
control device emissions of an
applicable pollutant are equal to or
greater than the amount needed for a
unit to be classified as a major source.
Groups of emissIons units are not
aggregated for this determination, so
such groups would not be subject to part
64. In addition, fugitive emissions are
generally not controlled through the use
of control devices. so there is no need
for special applicability or monitorIng
provisIons for fugitIve emission sources.
. -Emission limitations or standards
for which a part 70 permit already
includes monitoring that is used as a
continuous compliance determination
method. In these instances. there
generally is no need to reqUire any
additional compliance assurance
monitoring for that emIssion limitation
or standard. There is one exception to
using this exemption. In some instances
a continuous compliance determination
method may be contingent upon an
assumed control device efficiency
factor. For example. a VOC coating
source that includes add'on control
eqUipment that destroys VOC emissIons
may use an assumed control devIce
efficiency factor for the control
eqUipment together with coating records
to calculate compliance with an NSPS
requirement. In this example, a monthly
calculation generally is made using
coating records and an assumed
destruction efficiency factor that Is
based on the last control system
performance test. In this example,
§64.2(b)(1)(vi) does not allow the
exemption from part 64 because the
owner or operator must assure proper
operation and maintenance of the
control device for the destruction
efficiency factor to remain valid. The
Agency notes that this position is
consistent with the NSPS. which
generally reqUire monitoring of the
control eqUipment in addition to the
monthly compliance calculation in this
type of example. The Agency notes that
the monitoring under part 64 does not
have to be included or otheIWise affect
the existing continuous compliance
determination method. In the coating
example. direct compliance will still be
calcuIated based on the approved

continuous compliance method. Part 64
monitoring will be used to document
that the control device continues to
operate properly and to indicate the
need to reestablish the destruction
efficiency factor through a control
device performance test.

This exemption also raises a question
about what constitutes a "continuous
compliance determination method."
Section 64.1 defines thiS type of method
as a means established in an applicable
requirement or a part 70 permit for
determining compliance on a
continuous basis. consistent with the
averaging period for the applicable
requirement. The EPA has prepared
initial guidance that includes some
example of this type of monitoring. (See
docket item A-91-52-VI-A-8 for a draft
of this guidance.)

The Agency notes that if emission
limitations or standards other than the
exempt emission limits described above
apply to the same pollutant-specific
emissions unit. the owner or operator
would still be subject to part 64 for that
pollutant-specific emissions unit and
may have to upgrade the existing
monitoring or add other types of
monitoring. The Agency believes that
for many situations in which both
exempt and non-exempt emission limits
apply to a particular pollutant-specific
emissions unit, the monitoring for the
exempt limit may be adequate to satisfy
part 64 for the other non-exempt
emIssion limit(s). Section 64.4(b)(4) of
the rule recognizes this pOSSibilityand
allows the owner or operator to meet the
obligation to explain the
appropriateness of its proposed
monitoring by stating that it is
proposing monitoring for non-exempt
limits that is based on the monitoring
conducted for certain types of exempt
emission limits. .

Examples of situations that may
involve both exempt and non-exempt
limits for the same pollutant-specific
emIssions unit include the follOWing.
One example would be a pollutant-
specific emissions unit that is subject to
both a particulate matter limit and
enforceable conditions to operate a
control device wIthin certain
parameters. In this example. If
compliance with the parameter
conditions is determined by a
continuous compliance determinatIon
method. that monItoring could be used
to proVide a reasonable assurance of
compliance with the particulate matter
limit. provided that the monitorIng
included all necessary parameters to
satisfy §64.3(a). In contrast. another
example of multiple emissIon
limItations or standards could be an
emIssions unit that is subject to a short
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term emission rate limit and an annual
throughput limit that has a means for
determining compliance with total
annual throughput. In this example,
demonstrating compliance with the
annual throughput limit is unlikely to
assure that a control device used to
comply with the short term limit
continues to perform properly, and the
owner or operator may have to use
different or supplemental monitoring to
satisfy part 64.

As noted above, emission limits
established under the Acid Rain
Program are exempt from part 64. The
Agency expects that the part 75
monitoring required for Acid Rain
sources likely will generate the data
necessary to comply with part 64 as
applied to other standards applicable to
the same unit. However, because part 64
reqUires that CEMS data be reported in
terms of the applicable emission limit,
the owner or operator may face some
additional requirements in order to
generate the data in terms of the other
non-Acid Rain emission limits that
apply (such as a lb/mmBtu S02
standard).

-Two exemptions provided for in the
1993 EM proposal have been eliminated
in part 64. The 1993 EM proposal
included exemptions for NESHAP
standards for asbestos demolition and
renovation prOjects and NSPS standards
for residential wood heaters. These
source categories are exempt under part
70 and are not reqUired to obtain
operating permits. Since part 64
explicitly applies only to sources
required to obtain a part 70 permit,
separate exemptions for these source
categories are unnecessary in the fmal
rule.

-In addition to exempting certain
emission limitations or standards, the
1996 part 64 Draft also introduced an
exemption for small municipal utility
emissions units in response to the large
number of comments received on this
issue during the extended comment
period on the 1993 EM proposal (over
80 municipal power utilities submitted
comments on this issue). The exemption
applies to small (under 25 megawatts)
existing municipal utility emissions
units that are exempt from the Acid
Rain Program and that supply power for
sale only in peak demand or emergency
situations. As commenters pOinted out,
these units have historically low usage
rates, but. because of their nature,
owners or operators cannot accept
enforceable restrictions on the operation
of these units for any particular year
without violating their contractual
obligations. Thus. these units usually
have extremely high potential to emit
values in comparison to actual

emissions. In addition. the Agency notes
that these units often are owned and
operated by small municipal authorities
and that the actual emissions from these
units are minimal in many cases. The
Agency therefore believes that a limited
exemption for these units is appropriate.

To qualify for the exemption, the
ownerS or operators of these units must
include in their part 70 permit
applications documentation showing
that the unit is exempt from all of the
monitoring requirements in 40 CFR part
75, and shOWing that the emissions unit
is operated only to prOVide electricity
during peaking hours or emergencies.
This documentation Should consist of
historical operating data and contractual
information. .

The owner or operator must also
demonstrate that the emissions unit has
low annual average emissions. The rule
requires the owner or operator to
document that average annual emissions
over the last 3 calendar years of
operation are less than 50 percent of the
amount reqUired to classify the unit as
a major source. If less than 3 years of
historical data are available, the owner
or operator can use such shorter time
period that is available as the
appropriate look back period.

The Agency chose the 3-year period to
be consistent with the time frame used
under the Acid Rain Program to define
a peaking unit (see §72.2). The 3-year
period used under the CAM approach
recognizes the similar circumstances
presented by these small municipal
power sources. The use of a 50 percent
threshold is consistent with EPA's
January 1995 potential to emit transition
policy setting forth EPA gUidance under
which sources that have actual
emissions well below title V
applicability thresholds may avoid title
V permitting by documenting those low
actual emissions (see docket item A-9l-
52- VI-I-5 for a copy of this policy). If
actual emissions exceed that 50 percent
value. then the policy requires a source
to obtain an enforceable restriction to
reduce its potential to emit below the
title V applicability threshold. The
Agency believes that the principle
behind that policy is equally applicable
for purposes of this part 64 exemption.
Based on the information supplied in
comments submitted by the affected
municipal utility companies, EPA
believes that the vast majority of the
emissions units under 25 megawatts
operated at these sources will qualify for
this exemption.

In response to the 1996 part 64 Draft.
the Agency again received many
comments that argued for expansion of
the municipal utility exemption to other
units which have low actual emissions.

For example, the U.S, Small Business
Administration submitted for discussion
at the September 10, 1996. meeting a
proposal (SBA proposal) to exclude
entirely from part 64 any unit with
emissions between 50 percent and 90
percent of the major source threshold so
that the resources that would otherwise
be spent on implementing part 64 for
those sources could be saved: further,
the SBA comments included a
recommendation that EPA give partial
credit for emission control measures
rather than determining applicability
based on total potential pre-control
device emissions. The SBA proposal
stated that thiS would eliminate
possibly thousands of sources that do
not need to be covered by part 64 since
the reasonable assurance can be
obtained through the facilities' own
records, A number of commenters
specifically expressed their support for
the SBA proposal and others stated
generally that they were in favor of such
an exemption, argUing that any unit that
can demonstrate a history of limited
usage and an expectation of continued
limited usage should be exempted.

The EPA disagrees with the concept
of using actual emissions as the overall
basis for part 64 applicability or as the
basis for expanding significantly the
municipal utility exemption. First,
actual emissions can vary with changes
in production. More importantly, for
units with control devices, calculations
of actual emissions necessarily rely on
assumptions about on-gOing
performance that part 64 is intended to
verify. Further, to assure that units
remain under the major source
threshold is not the goal of part 64, but.
instead, the goal of part 64 is to assure
that sources meet all applicable
requirements. Finally, because the types
of sources to which commenters
referred are unlikely to meet the control
device applicability criterion of the final
rule. the Agency feels even more
strongly that the final rule will not
subject small units to inappropriate
monitoring. The Agency notes, however,
that such units will remain subject to
the monitoring requirements in part 70,
and may have to adopt new or modified
monitoring to comply with those
reqUirements. even though part 64 does
not apply.
4, Hazardous Air Pollutant
ReqUirements

Under the 1993 EM proposaL part 64
would have applied to all emission
limitations or standards established
under 40 CFR part 61 at any source that
is required to obtain an operating permit
under part 70. The proposed rule
contained an 'exemption. retained in
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modified form in the final part 64 rule,
for aU hazardous air pollutant emissions
standards promulgated pursuant to
section 112 of the Clean Air Act except
for those standards established in part
61 prior to the 1990 Amendments to the
Act.

After receiving substantial public
comment on the applicability of part 64
to hazardous air pollutants, the Agency
has significantly modified its approach
to HAPs under part 64. Hazardous air
pollutant sources are no longer a
separate category subject to a different
applicability test. Instead. hazardous air
pollutant emissions limitations and
standards are treated the same as those
for criteria air pollutants. Thus, a
hazardous air pollutant-specific
emissions unit is subject to part 64 only
if it meets the applicability criteria set
forth in §64.2(a).

This approach is consistent with the
Agency's overall goal of streamlining
part 64. The EPA believes the final part
64, in conjunction with other regulatory
provisions, provides for sufficient
monitoring of hazardous air pollutant
sources to both satisfy the statutory
enhanced monitoring mandate and to
meet the special concerns associated
with regulating pollutants of this type.
In addition, units and sources which do
not meet the part 64 applicability
threshold will still be subject to part 61
compliance monitoring and, if
applicable, part 70 monitoring. For
those units, EPA considers such
monitoring sufficient to address the
speCial concerns of regulating hazardous
air pollutants.

With respect to emissions units
subject to new hazardous air pollutant
standards under amended section 112 of
the Act, EPA will include appropriate
monitoring requirements as part of those
new hazardous air pollutant standards.
Since part 64 monitoring for these
standards would be needlessly
duplicative. such standards are covered
by the exemption in §64.2 (b)(1)(i). This
approach is consistent with EPA's
statement in the July 21, 1992 preamble
to 40 CFR part 70 that all future
rulemakings will have no gap in their
monitoring provisions (see 57 FR
32278).
C. Section 64.3-Monitoring Design
Criteria

Section 64.3 contains the design
criteria for satisfying part 64. The
selection and design of monitoring have
undergone revision in the final rule.
Some of these revisions were necessary
to conform these provisions to
applicability and implementation
requirements under the final rule.
Others have been made in response to

public comments on the monitoring
design and selection requirements in the
1993 proposed EM rule and subsequent
drafts of part 64. These reviSions reflect
both the objective of providing a
reasonable assurance of compliance
with applicable requirements at lower
cost than the 1993 proposed EMrule
and the Agency's goal of developing a
more simplified structure for part 64.
The following section describes the
specific revisions to these provisions
and the Agency's rationale for making
these changes.
1. General Criteria

a. Overview. The general purpose of
the monitoring reqUired by part 64 is to
assure compliance with emission
standards through requiring monitoring
of the operation and maintenance of the
control equipment and. if applicable,
operating conditions of the pollutant-
specific emissions unit. A basic
assumption of EPA air pollution control
rulemaking. at least under technology-
based programs such as the NSPS
program, is that an emission limit
should be established at a pOintwhere
a well operated and maintained source
can achieve the limit under all expected
operating conditions using control
equipment that has been shown through
a performance test to be capable of
achieving the emission limit. This
demonstration through a performance
test is conducted under conditions
specified by the applicable rule or, if not
specified. generally under conditions
representative of maximum emission
potential under anticipated operating
conditions (generally, but not always, at
full load). Logically, therefore, once an
owner or operator has shown that the
installed control eqUipment can comply
with an emission limit. there will be a
reasonable assurance of ongoing
compliance with the emission limit as
long as the emissions unit is operated
under the conditions anticipated and
the control equipment is operated and
maintained properly. This logical
assumption is the basis of EPA
standard-setting under the NSPS
program and serves as the model for the
CAM approach as well.

For example. under 40 CFRpart 60,
subpart NN, Phosphate Rock Plants, the
standard for particulate matter is
determined through Method 5 testing.
The final preamble noted that certain
commenters believed that the
particulate emission limits "were too
stringent to be achieved on a continuous
basis." Upon review of the information,
EPA revised the standard because its
evaluation "indicated that the proposed
emission limits . . < could not be
achieved continuously under all

operating conditions which are likely to
occur." 47 FR 16584 (April 16, 1982)..
EPA then stated that "(a)s required by
the Clean Air Act, the
promulgated . . . emission limits are
based on the performance of the best
available control eqUipment on the
worst case uncontrolled emission levels.
The best control systems have been
demonstrated to be continuously
effective. Therefore, there should be no
problems achieving the standards if the
control equipment is properly
maintained and operated." Id. at 16585.
This example documents the close
nexus of first demonstrating through a
performance test that the installed
control equipment is capable of
achieving the standard on a continuous
basis and then properly operating and
maintaining that equipment so as to
provide a reasonable assurance of
continuous compliance with the
standard.

In EPA's Response to Remand in
Portland Cement Associa.tion v.
Ruckelshaus (see docket item A-91-52-
VI-I-il), EPA further emphasized, in its
discussion on opacity, the important
relationship between proper operation
and maintenance and attainment of the
standards. The Agency stated, "[T]he
opacity standards and maintenance
requirements were both promulgated.
and work in tandem to guarantee that
proper maintenance and operation of
pollution control equipment, the sine
qua non of continuous compliance with
emission limits, can in fact be reqUired
and monitored." (Response to Remand,
p. 87.) EPA discussed the fact that
opacity standards prOVideenforcement
agencies with a convenient indicator of
whether pollution control devices are
being properly operated and
maintained, and therefore whether the
standards are being met. (Response to
Remand. p. 27-28.)

These examples point to the
underlying assumption that there is a
reasonable assurance of compliance
with emission limits so long as the
emission unit is operated under the
conditions anticipated and the control
equipment that has been proven capable
of complying continues to be operated
and maintained properly. In most cases,
this relationship can be shown to exist
through the performance testing without
additional site-specific correlation of
operational indicators with actual
emission values. The monitoring design
criteria in §64.3(a) bliild on this
fundamental premise of the regulatory
structure.

Thus, §64.3(a) states that units with
control devices must meet certain
general monitoring design criteria in
order to provide a reasonable assurance
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of compliance with emission limitations
or standards for the anticipated range of
operations at a pollutant-specific
emissions unit. These criteria mandate
the monitoring of one or more indicators
of the performance of the applicable
control device, associated capture
system, andlor any processes significant
to achieving compliance. The owner or
operator shall establish appropriate
ranges or designated conditions for the
selected indicators such that operating
within the established ranges will
proVide a reasonable assurance of
compliance for the anticipated range of
operating conditions. The requirement
to establish an indicator range provides
the objective screening measure to
indicate proper operation and
maintenance of the emissions unit and
the control technology, Le., operation
and maintenance such that there is a
reasonable assurance of compliance
with emission limitations or standards.
Monitoring based on indicator ranges
that establish expected operating
conditions and the proper functioning
of control technology should take into
account reasonably anticipated
operating conditions and the process
and pollution control device parameters
that significantly affect emission control
performance. The Agency notes that
monitoring which fails to take into
account significant process or control
device parameters is unlikely to provide
the reasonable assurance of compliance
with emissions limitations or standards.
The Agency does not expect that such
parameters would normally include
records of regular maintenance practices
(e.g.. periodic inspection and
replacement of parts); these records may
or may not be addressed in separate
permit conditions relative to part 70
reqUirements. The Agency also
emphasizes that a failure to stay within
the indicator range does not
automatically indicate a failure to
satisfy applicable reqUirements. The
failure to stay within an indicator range
(over the appropriate averaging period,
as discussed below) does indicate the
need for the owner or operator to
evaluate and determine whether
corrective action is necessary to return
operations within design parameters,
and to act upon that determination as
appropriate.

The use of operational data collected
during performance testing is a key
element in establishing indicator ranges:
however, other relevant information in
establishing indicator ranges would be
engineering assessments, historical data,
and vendor data. Indicator ranges do not
need to be correlated across the whole
range of potential emissions. Criteria

developed in the design of the control
eqUipment for the emissions unit may
be used in establishing operating
indicator ranges. For example. the
engineering specifications for a venturi
scrubber installed to control particulate
emissions from an affected unit may
include design operational ranges for
liquid flow rate and pressure drop
across the venturi. Assume for this
simplified example that the scrubber
design conditions are intended to
achieve the desired emission reduction
for uncontrolled pollutant rates that
correspond to 120 percent of the
affected unit's process design rate. The
results of a performance test during
which the scrubber is operated within
these design conditions and the process
is operated at conditions representative
of high load (near 100 percent of process
design rate) would be used to confirm
that operating within the design
conditions. the design ranges for the
liqUid flow rate in conjunction with the
pressure drop across the venturi,
achieves the emission reduction desired
and provides a reasonable assurance of
compliance across the anticipated range
of process conditions for ongOing
operation.

Review of historical monitoring data
may also be used in defining an
indicator range that proVides a
reasonable assurance of compliance
with emission limits. Consider the
example of a process dryer equipped
with a low-energy wet scrubber for
particulate matter control. The scrubber
exhaust gas temperature is indicative of
adequate water flow (as a result of the
heat exchange between the dryer
effluent stream and the scrubber water).
However, since the inlet scrubber water
temperature is affected by ambient
temperature, the resulting scrubber
outlet temperature will be affected by
ambient conditions. Since the scrubber
outlet temperature will vary somewhat
as a result of ambient temperature. it
makes sense to consider historical data
from different seasons of the year when
establishing the indicator range
(maximum allowable exhaust
temperature). In other words. if the
performance test were conducted in the
spring, one should also consider the
historical data from the summer months
(when the exhaust temperature would
be expected to be slightly higher) when
establishing the indicator range.

b. Possible Monitoring Methods.
Section 64.4(a) (2) of the 1993 proposed
EM rule stated that an enhanced
monitoring protocol could include
existing, modified, or new monitoring
systems. It also contained a list of
possible monitoring methods which
could satisfy the rule. The basic

elements of this subsection have been
moved in the final rule to the definition
of "monitoring" in §64.1. The Agency
has made several technical changes to
the list of monitoring methodologies in
response to comments received. See .
Section ILA. and the Response to
Comments Document for further
discussion.

c. Indjcator Ranges or Designated
Conditions. Sections 64.3(a)(2) and (3)
of the final rule reqUire the owner or
operator of an affected pollutant-specific
emissions unit to establish ranges or
designated conditions of the indicators
to be monitored. These ranges (e.g..
minimum to maximum parameter value)
or conditions (e.g., specific fuel or raw
material type or control device
adjustment) must be established at a
level where the monitoring can assess
whether there is a reasonable assurance
of compliance with applicable
reqUirements.

The addition of indicator range
requirements to the general monitoring
design criteria serves the objectives of
part 64 and provides the permitting
authority and the owner or operator of
an affected source with information
about the operation and maintenance of
control measures in order to address any
problems with that operation and
maintenance before an emissions unit
fails to comply with applicable
requirements. An excursion from an
indicator range or designated condition
indicates a potential problem in the
operation and maintenance of the
control device and a possible exception
to compliance with applicable
reqUirements. The excursion signals, at
a minimum. that the owner or operator
should take appropriate corrective
action to return operations within the
established ranges. However, an
excursion from an indicator range does
not necessarily constitute a failure to
comply with the underlying emissions
limitation or standard. See Section II.D.
below for further discussion on the
degree of documentation required to
establish indicator ranges under the
final rule.

Sections 64.3(a)(3)(i)-{iv) state that
ranges may be set as follows: established
as a single maximum or minimum value
if appropriate or at different levels that
vary depending on alternative operating
conditions; expressed as a function of
process variables; expressed as
maintaining the applicable parameter in
a particular operational status; or
expressed as interdependent between
more than one indicator. These sections
also provide examples of how such
different forms of ranges might be
employed. The desCription of what type
of indicators and indicator ranges may
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be employed under part 64 is designed
to have a great deal of flexibility. This
allows owners or operators to develop
indicators and ranges that are most
appropriate for their affected emissions
units, so long as the basic design criteria
of part 64 are met. The Agency is also
developing guidance materials that will
provide more specific examples of the
various forms indicator ranges may take.

d. Control Device Bypass. Another
monitor design requirement in the final
rule addresses the. possibility of control
device bypass. Section 64.3 (a)(2)
requires that the monitoring be designed
to detect any bypass of a control device
or capture system, if such bypass can
occur based on the design of the
pollutant-specific emissions unit. The
Agency believes this requirement is
necessary under the CAM approach.
Only pollutant-specific emissions units
which use control devices to achieve
regulatory compliance are subject to
part 64. Part 64 monitoring generally
will consist of monitoring parameters
critical to the operation of those control
devices. The monitoring will not be able
to provide a reasonable assurance of
compliance with applicable
requirements if air pollutant emissions
are potentially circumventing the
control devices and/or capture systems
being monitored. The Agency has
therefore added thiS requirement to
ensure that no emissions are bypassing
the control device or capture system.

The Agency notes that certain
comments on the 1996 part 64 Draft
objected to this requirement. One
objection was that it could be read to
require monitoring of "bypass" that
involves routine recycling of vent
streams to a process where the control
device is used as a backup in case such
process recycling cannot occur. The
final rule adds the phrase "to the
atmosphere" to clarify that only
bypasses which result in discharge to
the atmosphere reqUire monitoring.
Another concern was that whether
bypass monitoring should be required is
often negotiated as part of underlying
rulemakings and this requirement could
undo agreements reached on those
underlying rules. The Agency has added
a provision to clarify that bypass
monitoring is not required if an
underlying rule specifically prOVides
that it is not reqUired for certain
operations or units. Finally. a concern
was raised that certain underlying rules
provide for design features that obviate
the need for monitoring (such as the use
of locking car seals). The final rule
requires bypass monitoring only if the
bypass can occur based on the unit's
design. Where features such as locking
car seals are used. the design of the unit

effectively prevents bypass and thus
monitoring would not be reqUired.

e. Process and Capture System
Monitoring. Commenters on the 1996
part 64 Draft also objected to the
requirement that the monitoring include
process monitoring if necessary to
assure proper operation and
maintenance of the control device. The
final rule retains this reqUirement, but
the language has been rephrased to
clarify that process monitoring must be
conducted only as necessary to
document that the control equipment is
being operated properly. The simplest
example would be throughput
monitoring to assure that the design
capacity ofthe control eqUipment is not
exceeded. The Agency believes that this
type of monitoring is essential to
assuring that the control eqUipment is
used in accordance with its design and
in a manner that will proVide a
reasonable assurance of compliance.

Similarly, some commenters objected
to the monitoring of capture systems. '
The Agency believes that this
monitoring is essential for the same
reasons as bypass and process
monitoring may be critical to assuring
proper operation and maintenance of
control eqUipment and proViding a
reasonable assurance of compliance
with emission limits. If emissions are
not properly captured, those emissions
will be released uncontrolled. That
result likely would constitute a
significant compliance problem even if
the control eqUipment itself was being
operated and maintained properly. It is
essential that the emissions which a
control device is supposed to be
controlling are in fact sent to the device
for control. Thus the Agency believes
that assuring that the capture system is
properly operated and maintained is
also essentia1.

f. Fugitive Emissions Monitoring.
Under the 1993 EM proposal. fugitive
emission points for which compliance is
evaluated on a process-wide or facility-
wide basis were potentially subject to
part 64 enhanced monitoring
requirements. Section 64.4(d) of the
proposed rule would have established
enhanced monitoring protocol
requirements for such fugitive emissions
points. Many commenters raised
objections to these proVisions, arguing
that §64.4(d) reqUired either
burdensome monitoring of emissions
from each fugitive emissions point or
the use of costly monitoring devices to
monitor fugitive emissions. The Agency
does not necessarily agree with these
comments. noting that proposed
§64.4(d) was intended to allow for cost-
effective multi-point monitoring at
affected fugitive emissions sources. The

final rule. however. applies only to
those emissions units for which
emissions are vented to a control device.
By definition. fugitive emissions are
those emissions which cannot
reasonably be vented through a stack,
chimney. vent. or similar opening and
thus will not be subject to part 64. Since
there is no need for detailed fugitive
emissions monitoring requirements
under the final rule. the provisions in
proposed §64.4(d) have been
eliminated.
2. Performance and Operating Criteria

The final part 64, like the 1993 EM
proposal, reqUires that part 64
monitoring be subject to minimum
performance specifications, quality
assurance and control requirements.
monitoring frequency requirements, and
data availability reqUirements. These
requirements assure that the data
generated by the monitoring under part
64 present valid and sufficient
information on the actual conditions
being monitored. The final rule includes
a series of performance and operating
design criteria in §§ 64.3(b) through (d).
The Agency received substantial public
comment on the performance and
operating criteria of the 1993 EM
proposal. which were contained in a
series of four appendices. Many
commenters raised concerns that the
organization of the appendices was
confusing. A number of commenters
suggested that the appendices reqUired
certain monitoring options to achieve
inapplicable specifications or did not
proVide adequate gUidance on the
requirements for non-instrumental
monitoring options. Commenters also
raised a number of concerns specific to
individual reqUirements. Finally, a great
many commenters argued that the
reliance on detailed specifications in the
appendices which focused on the use of
certain monitoring methodologies, such
as CEMS, precluded the use of more
cost-effective alternative methodologies,
creating a strong bias for the use of
continuous emission monitoring
methodologies.

The Agency agrees with a number of
those comments and has substantially
revised the performance and operating
criteria in the final rule to address the
concerns they raised. OveralL these
reqUirements have been greatly
streamlined and simplified. There are
no appendices to the final rule
delineating more detailed performance
and operating criteria. To assure
consistency with existing monitoring
programs. the performance criteria in
the final rule also reflect other federal
monitoring requirements, such as the
NSPS general provisions in 40 CFR part
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60 and the NESHAP general provisions
in 40 CFR part 63. The following
discussion addresses each of the key
performance and operating criteria in
the final rule.

a. Data Representativeness. Section
64.3(b) (1) of the final rule requires that
the monitoring proposed by the owner
or operator include location and
installation specifications (if applicable)
that allow for the obtaining of data
which are representative of the
emissions or parameters being
monitored. Although this provision
describes no specific tests for
monitoring plan acceptability, it does
establish an objective duty to insure that
the data collected are representative of
the operations being monitored. This
provision is similar to the analogous
requirements included in appendix B of
the 1993 EM proposal. It is also
analogous to the general monitoring
provisions applicable to all monitoring
under the NSPS program in §60.13. The
Agency has added the phrase "if
applicable" to clarify that
noninstrumental monitoring approaches
may not require location or installation
specifications.

The 1993 EM proposal would have
required owners or operators to
"[slatisfy applicable performance,
equipment, installation and calibration
gas specifications in accordance with
the specifications and procedures
provided in appendices A and B of this
part." The appendices then required all
enhanced monitoring protocols to
satisfy generally applicable performance
specifications including relative
accuracy requirements; maximum levels
of calibration error; measurement span
requirements: response time
requirements; measurement technique
procedures: and requirements for
equipment design, installation, and
location. Many commenters observed
that the high level of specificity
required in the proposed appendices
would limit the types of monitoring
protocols that could be approved. while
many other commenters argued that the
performance and operating
requirements were too subjective when
applied in the context of demonstrating
compliance with the 1993 EM proposed
rule's general monitoring requirements.
The Agency believes that such detailed
requirements are unnecessary for the
type of monitoring that is reqUired to
satisfy the final rule, but does believe
that the general obligation to assure that
representative data are obtained is
necessary in part 64 just as it is in other
programs such as NSPS.

b. Verification of Operational Status.
Section 64.3 (b)(2) reqUires verification
procedures to confirm the initial

operational status of new or modified
monitoring eqUipment. These
requirements specify that the owner or
operator must consider manufacturer
requirements or recommendations for

..installation, calibration and start-up
operation. Owners or operators must
proVide documentation where the
manufacturer's procedures are not
followed. The Agency notes that under
the NSPS program such manufacturer
requirements and recommendations
must be followed. However, because of
the breadth of part 64 applicability. the
Agency believes that the more flexible
language in § 64.3 (b)(2) is appropriate,
especially given that the submittal
requirements in §64.4 will reqUire that
the owner or operator document the
changes it proposes.

Some comments on the 1996 part 64
Draft stated that the requirements to
verify operational status were overly
burdensome given that many units will
rely on existing monitoring to satisfy
part 64. The final rule clarifies that
verification of operational status is
required only for units with new or
modified monitoring.

c. Quality Assurance and Control.
Section 64.3(b)(3) of the final rule
reqUires quality assurance and control
practices which are "adequate to ensure
the continuing validity of the data."
This language ensures that monitoring
under part 64 will have to include
adequate procedures to document that
the monitoring remains operational and
can proVide suitable readings for the
purpose of measuring changes in control
performance. Satisfying this general
design criterion should not be confused
with the detailed quality assurance
provisions reqUired for monitors that are
used to determine direct emission limit
compliance, such as appendix F to part
60. The 1993 EM proposal generally
would have required compliance with
appendix F for CEMS or comparable
quality assurance reqUirements for other
monitoring approaches. Numerous
commenters expressed concerns about
the burdens of quality assurance under
the proposed EM rule. They pointed out
several instances in the proposed
appendices that appeared to establish
presumptions of daily calibrations for
all types of enhanced monitoring
protocols or appeared to reqUire overly
frequent reverification of parametric
correlations.

In contrast, the focus of the final
rule's quality assurance reqUirements is
on the minimum degree of ongOing
quality checks that are necessary to rely
on the data for purposes of indicating
whether the unit remains in compliance
and whether c.orrective action is
necessary. The Agency recognizes that

many types of monitoring which satisfy
the final rule will not be based on the
type of sophisticated eqUipment that is
prone to calibration drift and loss of
data quality over time, and the revised
quality assurance provisions of the final
rule reflect this understanding. The
required level of quality assurance
differs from certain existing quality
assurance procedures such as appendix
F of 40 CFR part 60 for a CEMS. With
respect to a CEMS, the general
requirements for assuring ongoing data
quality that are contained in 40 CFR

··60.13 and the performance
specifications in appendix B of part 60
(such as zero and span checks) proVide
adequate quality control checks for the
purpose of using the CEMS to indicate
control performance for proViding
assurance of compliance. This approach
of requiring only limited quality
assurance is followed under the NSPS
where a CEMS is not used as the
compliance test method for direct
continuous compliance monitoring. For
types of monitoring other than CEMS,
ongOing quality control measures must
be adequate to ensure that the
monitoring remains operational and can
prOVide readings suitable for the
purpose of measuring changes in control
performance that indicate possible
exceptions to compliance. An example
of this type of requirement is the
quarterly recalibration requirement in
§ 60.683(c) for wet scrubber parameter
monitoring at wool fiberglass insulation
manufacturing plants.

Again. the final §64.3(b) directs
owners or operators to consider
manufacturer reqUirements or
recommendations in developing quality
assurance practices. and § 64.4 reqUires
the owner or operator to document any
changes in recommended quality
assurance practices. The permitting
authority and others can then evaluate
the proposed procedures during the
permitting process.

d. Frequency of Monitoring. Section
64.3(b) (4) of the final rule establishes
the general criteria for monitoring
frequency. data collection procedures
(such as manual log entry, strip chart, or
computerized colleCtion procedures).
and data averaging periods. if applicable
to the proposed monitoring. The final
rule requires that the monitoring
frequency (including associated
averaging periods) be designed to obtain
data at such intervals that are, at a
minimum, commensurate with the time
period over which an excursion from an
indicator range is likely to be observed
based on the characteristics and typical
variability of the pollutant-specific
emissions unit (including the control
device and associated capture system).
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In addition. the final rule specifies
minimum data collection frequency for
pollutant-specific emissions units in
accordance with their potential to emit.
For "large" pollutant-specific emissions
units (Le., those units with the potential
to emit the applicable pollutant emitted
in an amount eqUivalent to or in excess
of the amount established for
classification as a major source). the
monitoring frequency generally must
satisfy a design criterion of four or more
data values equally spaced over each
hour of operation. This minimum data
collection frequency is consistent with
the frequency established by the Agency
for continuous monitoring systems.
Note that a permitting authority may
reduce this minimum data collection
frequency upon submission and
approval of a request prepared by the
owner or operator. and the rule prOVides
a non-exclusive list of situations in
which less frequent monitoring of
certain parameters may be warranted.
Other pollutant-specific emissions units
are subject to a less frequent data
collection requirement but some data
must be collected for every unit subject
to this rule at least once per day. The
final rule thus sets a monitoring
frequency standard appropriate to the
focus on detecting changes in control
device performance which could
indicate possible noncompliance and
for which corrective action is
appropriate.

For example. many types of control
devices are subject to rapid changes in
performance and thus the frequency
design criterion could result in frequent.
near continuous collection of parametric
data that are subsequently averaged over
an appropriate period of time. Many
NSPS subparts require continuous
parametric control device data, which
are then averaged over an appropriate
interval (often consistent with the
reqUired minimum time for conducting
a compliance test). Recent NESHAP
have required control device parameter
monitoring for direct compliance
purposes. In these instances, a daily
average of continuous data (Le.• data
recorded at least every 15 minutes) is
often used (see, e.g.. § 63. 152(b)(2)). For
some control deVices, the intervals
between data collection points may be
increased. The Agency is in the process
of developing gUidance for part 64
implementation, including example
monitoring approaches. The gUidance
will indicate how the frequency of
monitoring. data collection procedures.
and averaging of data points can vary
based on the type of emissions unit and
the control device involved.

e. Data Availability. The 1996 part 64
Draft rule included a presumptive

minimum data availability of 90 percent
for the averaging periods In a reporting
period. The final rule does not include
such a presumptive requirement opting
instead for affording the source owner
or operator and the permitting authority
flexibility in establishing appropriate
site-specific conditions. Further. the
final rule maintains the general duty
requirement in §64.7 that the owner or
operator shall maintain and operate the
monitoring at all times the pollutant-
specific emissions unit is operating
except for periods of monitoring
malfunctions. associated repairs. and
required quality assurance or control
activities (such as calibration checks
and (if applicable) reqUired zero and
span adjustments). This section of the
final rule also requires that the owner or
operator shall use all the data collected
during all other periods in assessing the
operation of the control device and
associated control system. Under the
saVings provisions of §64.10 of the final
rule. source owners or operators must
satisfy any existing data availability
requirement established for monitoring
associated with a particular emission
limitation or standard.

The 1993 EM proposal would have
required that an enhanced monitoring
protocol satisfy any minimum data
availability requirement that is
applicable to the monitoring under a
separate applicable emission limitation
or standard pursuant to part 60 or 61 of
this chapter. Where no existing data
availability requirement would have
applied. the proposed rule would have
required the enhanced monitoring
protocol to satisfy a data availability
requirement that reflected obtaining
quality-assured data for all emissions
unit operating time periods excluding a
fixed percentage of operating time that
the owner or operator justified to the .
permitting authority as necessary to
conduct quality assurance procedures.
The preamble to the proposed rule
stated that the only acceptable
downtime under this requirement
would be the time necessary to perform
quality assurance testing and routine
maintenance. The primary concern
expressed in public comments on the
data availability requirement was that
the default requirement failed to take .
into account the likelihood that some
repairs of instrumental components
would be necessary even if the owner or
operator performed all routine
maintenance as appropriate. The
Agency believes that the general duty
reqUirement in the final rule effectively
addresses the commenters' concerns,
while still assuring that the owner or
operator is responsible for collecting

data at all reqUired intervals. except
where downtime is necessary to
conduct required quality assurance or to
respond to malfunctions that could not
reasonably have been prevented.

A number of comments on the 1996
part 64 Draft objected to the 90 percent
data availability presumption. Many
pointed to a number of applicable
requirements in which EPA has used 75
percent as the reqUired minimum data
availability. Others argued that EPA
failed to present any data to document
the reasonableness of the presumption.
The Agency agrees with some of the
commenters that a presumptive
minimum data availability reqUirement
may not be not generally applicable;
although. the general obligations to
operate the monitoring at all times with
only specific exception periods and to
collect and use all the data for reporting
purposes are universal. The final rule
reflects this position and allows the
source owner or operator and the
permitting authority the fleXibility to
specify a separate minimum data
availability if justified or required under
a separate rule.
3. Special Considerations for CEMS,
COMSand PEMS

One method of assessing control
performance is to calculate emission (or
opacity) rates directly in order to track
trends in emissions (or opacity) that
document decreased control
effectiveness. This type of monitoring
could include a continuous emission or
opacity monitoring system (CEMSor
COMS)or a predictive emission
monitoring system (PEMS) in which
various process and control parameters
are evaluated to predict emissions.
(Where this type of monitoring is
specified by the applicable standard to
be used to determine compliance with
an emission standard or limitation on a
continuous basis. the requirements of
part 64 do not apply to that emission
standard or limitation. See
§64.2(b)(I) (Vi).)

The EPA believes that these types of
monitoring are preferable from a
technical and policy perspective as a
means of assuring compliance with
applicable reqUirements because they
can provide data directly in terms of the
applicable emission limitation or
standard. Therefore, where such
systems are already required.
§64.3(d)(1) mandates that the deSign of
the monitoring under part 64
incorporate such systems. This means
that source owners and or operators
whose emission units have had CEMS.
COMS, and/or PEMS imposed by
underlying regulations. emissions
trading programs. judicial settlements.
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or through other circumstances must
use those CEMS, COMS, and/or PEMS
when complying with part 64 for those
emissions units. Even where the use of
such monitoring is not mandated, the
use of any of these types of systems in
accordance with general monitoring
requirements and performance ..
specifications (or comparable permitting
authority requirements if there are no
requirements specified for a particular
system) will be sufficient for a CEMS,
COMS or PEMS to satisfy generally the
design criteria in §64.3(a) and (b).

One exception to this general rule is
that if a COMS is used as a control
performance indicator, and both a
particulate matter and opaCity standard
apply, the monitoring will have to
include an indicator range satisfying
§64.3(a)(2) and (3). Comments received
in response to the 1996 part 64 Draft
included the suggestion that COMS not
be subject to the requirement to
establish indicator ranges. The Agency
has decided to retain this requirement.
A CEMS or PEMS will prOVide data in
terms of the applicable pollutant and
therefore the process of identifying and
reporting exceedances serves the same
purpose as an indicator range. For
assuring compliance with an opacity
standard. a COMS also achieves this
objective. However, depending on the
type of control equipment being used
and the design of an emissions unit
(especially stack diameter). opacity
standards are often established at a level
which represents a likely significant
exceedance of the particulate matter
standard. In those circumstances, an
opacity level below a reqUired opacity
standard would be more appropriate as
a CAM indicator. Therefore. the use of
a COMS may reqUire an ?ppropriate
indicator range to be established that is
different than the applicable opacity
standard. The Agency notes that the
averaging period for such an indicator
range would not necessarily have to be
consistent with the typical averaging
time of an opacity standard (i.e., six
minutes).

The final special design criterion for
a CEMS, COMS or PEMS is to design the
system to allow for reporting of
exceedances. Again, in many cases, the
reporting reqUirements for exceedances
(or excess emissions) will already be
established in existing requirements.
However. in some cases the owner or
operator, prior to implementing part 64,
will not have continuous monitoring
associated with an applicable emission
limit. and the underlying regulation
may not specify an appropriate time
period for averaging data to report
excess emissions. For example, this
situation could arise in the example

prOVided above for a part 75 Acid Rain
CEMS being used to monitor
compliance with a SIP limit. In this
circumstance. the owner or operator
will have to design the system to
include an appropriate period for
defining exceedances consistent with
the emission limitation or standard. If
the underlying applicable requirement
does not require use of a specific
averaging period, the averaging period
should be designed using the same
criteria as used for other part 64
monitoring under §64.3(b)(4).

There was a concern about a
perceived bias towards continuous
emission monitoring methodologies in
many public comments on the
monitoring design and selection
provisions of the 1993 EM proposaL In
addition, many comments supported the
notion that eXisting monitoring shOUld
be used wherever possible to reduce the
burdens of part 64. Section 64.3(d)
addresses both of these comment areas.
It emphasizes the use of existing
monitoring where that monitoring on its
face is able to meet the part 64 design
criteria, but it clarifies that the rule does
not mandate the use of CEMS in
situations where such monitoring is not
already required. See also Section II.D.
below which discusses in further detail
the potential use of existing monitoring
to satisfy part 64.

Stakeholders commented that the
1996 part 64 Draft rule did not address
procedures for apprOVing alternatives to
CEMS or COMS as per the procedures
specified in the general provisions of 40
CFR parts 60. 61. and 63. The Agency
already has procedures for
documenting. reviewing. and approving
alternatives to performance test methods
and monitoring procedures. Part 64
need not address these procedures. The
Agency recommends that source owners
Or operators wishing to pursue
alternatives to CEMS or COMS follow
existing alternative methods processes.
4. Monitor Failures

Section 64.4 (g) of the 1993 EM
proposal would have prOVided a defense
to violations of the data availability
requirement where an interruption of
the normal operation of an enhanced
monitoring protocol was the result of a
monitor failure or malfunction. This
section would have operated in
conjunction with proposed §64.5(e) to
establish general notification and
corrective action requirements in
response to monitor failures and
malfunctions. The proposed rule would
have prOVided a defense to data
availability violations where the
following criteria were met: The
monitoring failure was the result of a

sudden and unforeseeable malfunction;
the monitoring systems and procedures
had been properly operated and
maintained prior to and up to the time
of the malfunction; and the owner or
operator took all reasonable steps to
minimize the period the monitoring
system was inoperative.

This section has been eliminated in
the final rule. The Agency does not
believe that there is a need for a data
availability violation defense in part 64.
The final rule does not require that the
permit establish a specific data
availability requirement. Rather, the
owner or operator is under a general
duty to operate the monitoring at all
required intervals whenever the
emissions unit is operating. The only
exception to this duty is if the
inoperation of the monitoring is caused
by a monitor malfunction. associated
repairs or reqUired quality assurance or
control activities. Monitor malfunctions
are limited to those breakdowns which
occur as a result of a sudden, infrequent.
and not reasonably preventable failure
of the monitoring to provide valid data.
Monitoring failures that are caused in
part by poor maintenance or careless
operation are not considered
malfunctions. This approach is Similar
to the malfunction defense induded in
the proposed rule. but does not entail
the elaborate procedural elements of the
proposed rule. To the extent a particular
data availability requirement cannot be
achieved for reasons that are no fault of
the owner or operator. EPA believes that
the proper use of oversight discretion
can account for those situations.
D. Section 64A-Submittal
Requirements

Section 64.4 of the final rule outlines
what information the owner or operator
must submit with a part 70 permit
application to propose the monitoring
approach selected by the owner or
operator. The required information has
two basic components: general
information necessary to justify the
appropriateness of the proposed
monitoring; and information to justify
the appropriateness of the indicator
ranges to be used for reporting
exceedances or excursions.
1. General Information on the Proposed
Monitoring

Section 64.4(a) first reqUires that the
owner or operator identify the basic
monitoring approach and indicator
ranges that will form the primary
elements of the monitoring, as well as
the key performance and operating
specifications needed to meet the design
criteria in §64.3. In submitting
proposed indicator ranges. the owner or
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operator can either submit the actual
proposed ranges or the methodology
that will be followed to establish the
indicator ranges.

Section 64.4 (b) then requires that the
owner or operator submit relevant
information to justify the proposed
monitoring approach. The justification
can rely on any available information,
including appropriate reference
materials and guidance documents. If an
existing requirement already establishes
monitoring for the pollutant·specific
emissions unit, the justification can rely
in part on that existing requirement. For
certain types of monitoring, no
extensive justification should be
necessary because the final rule creates
a rebuttable presumption that the
monitoring satisfies part 64. When an
owner or operator relies on one of these
monitoring approaches, all that initially
should be necessary is an explanation of
why the monitoring is applicable to the
unit in question. These types of
monitoring include CEMS. COMS. or
PEMS; excepted or alternative
monitoring approaches allowed under
part 75; and continuous compliance
determination monitoring or monitoring
for post-ll/90 NSPS and NESHAP
reqUirements that are exempt under
§ 64.2(b) but that may be applicable to
the control equipment for other non·
exempt emissions limitations at the
same emissions unit. The reason for this
presumption is similar to the reason for
excepting from part 64 units that have
such monitoring as their compliance
determination method. The rule also
notes that presumptively acceptable or
required monitoring approaches
established by rule by a State to achieve
compliance with part 64 are deemed
presumptively acceptable. This last
option is included to promote the
adoption of State programmatic rules
designed to detail presumptively
appropriate part 64 monitoring.

Finally. consistent with Panhandle
Producers & Royalty Owners Ass'n v.
Economic Regulatory Administration,
822 F.2d 1105 (D.C. Cir. 1987), the rule
includes as presumptively acceptable
monitoring. monitoring that is so
deSignated by EPA through gUidance
documents. Such presumptively
acceptable monitoring identified by EPA
in guidance may also serve as models
for permitting authorities to consider in
programmatic rulemaking. Generally,
EPA intends to issue such guidance
only after proViding notice and seeking
comment on such monitoring. After
considering comments received on the
monitoring requirements for flares in 40
CFR 60.18, EPA is designating, at this
time, that monitoring as presumptively
acceptable. This designation is being

made in recognition that some
published monitoring practices or
protocols provide sufficient design and
monitoring performance specifications
to satisfy CAM requirements while not
fully satisfying the part 64 definition for
a continuous compliance determination
method. Some presumptively
monitoring protocols may include
procedures for calculating compliance
with applicable emission limitations or
standards but have some portions
subject to CAM requirements (e.g..
monitoring to indicate a reasonable
assurance that control device efficiency
is maintained at an assumed level) as
indicated in §64,2(b)(1)(vi) of the rule.

Reliance on presumptively acceptable
monitoring will relieve owners and
operators of the initial burden of
justifying that the monitoring selected
satisfies part 64. However, this
presumption of acceptability is
rebuttable. and. if information or
evidence rebutting the presumption is
brought forward, the owner or operator
must bear the burden of justifying that
the proposed monitoring compIles with
part 64. Final decisions as to the
acceptability of monitoring rest with the
informed discretion of the permitting
authority, subject to permit review by
EPA under 40 CFR 70.8, taking into
account any appropriate presumption
and all other relevant information and
data,

Finally. § 64.4 (b) reqUires the owner
or operator to identify and explain any
changes in manufacturer
recommendations or requirements
applicable to installation, verification
and quality assurance of the monitoring.
As explained above. the §64.3(b) design
criteria allow for these differences even
though EPA generally requires the
owner or operator to comply with such
provisions. This documentation
requirement is important to allow an
appropriate evaluation of the reasons for
changing these manufacturer
specifications.

These submittal requirements
streamline the similar requirements in
the 1993 EM proposal. First. §64.7 of
the proposed rule would have required
that a permit application incorporate a
proposed enhanced monitoring protocol
for every applicable emission limitation
or standard at each emissions unit
subject to the proposed rule. This
protocol would have had to contain
information about and supporting
documentation for a number of
elements, including proposed
performance specifications. quality
assurance procedures, test plans for
conducting performance verification
tests. and a list of all technologically
feasible monitoring methodologies

which could have been employed In the
proposed protocol. Owners or operators
of affected emissions units would have
also been required to identify new
technologically feasible monitoring
methodologies when submitting a
permit renewal application. Second,
§64.4 (e)(3) of the proposed rule also
covered permit application submittal
reqUirements. That section would have
required the owner or operator of an
affected emissions unit to submit as part
of a permit application all of the
descriptions, explanations.
justifications. and supporting data
necessary to justify that a proposed
enhanced monitoring protocol could
satisfy the requirements of the proposed
rule. This section explicitly placed the
burden of proof on the owner or
operator proposing an enhanced
monitoring protocol to show that the
protocol met the rule's requirements.

A number of commenters raised
concerns about these permit application
requirements. Some argued that the
specific information requested, such as
information pertaining to a parametric
relationship, may not be available prior
to installation of control technology and
permit issuance. Others contended that
the requirements to include information
on all technologically feasible
monitoring methodologies was an
illustration of a perceived bias towards
the use of costly continuous emission
monitoring methods under the 1993 EM
proposal. In response to some of these
concerns and in furtherance of the goal
of prOViding a teasonable assurance of
compliance with applicable
requirements. the Agency has replaced
these detailed permit application
requirements with the provisions
described above in the final rule,

Third. many industry commenters
opposed the enhanced monitoring
protocol selection and proposal
requirements in §64.4(f) of the 1993 EM
proposal. The proposal would have
established a procedure for the selection
of enhanced monitoring protocols that
required owners or operators to justify
the use of a proposed enhanced
monitoring protocol over other available
monitoring methodologies. Under this
proposed procedure, owners or
operators were flISt directed to consider
"established monitoring," defined as
monitoring that had been previously
demonstrated as a feaSible means of
assessing compliance at a specific
emissions unit. An owner or operator
could propose to use the ..best
established monitoring." The
determination of which established
monitoring methodology was "best"
was intended to be an evaluation of
what type of monitoring was most
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appropriate to determine continuous
compliance at a specific emissions unit.
If no "established" monitoring
methodology could satisfy the
performance and operating
requirements of the proposed rule.
owners or operators could propose
additions or modifications to an
established form of monitoring. If no
established monitoring methodology
applied. or if the owner or operator
conSidered the established monitoring
inappropriate, then an alternative
monitoring could be proposed. In these
circumstances, the proposed rule
required the owner or operator to
identify all monitoring methodologies
that were technologically feasible for the
particular emissions unit, selecting from
that list the' 'best" methodology for that
unit based on a site-specific assessment.

Commenters argued that the
requirement to select "best monitoring"
would impose a "top-down" selection
process with a bias towards selection of
a CEMS or similar monitoring system.
Several commenters contended that the
legislative history of section I 14(a)(3)
did not support a requirement that the
approved enhanced monitoring protocol
be the "best" available. Industry
commenters also stated that requiring an
owner or operator who proposed
alternative monitoring to list all
technologically feasible monitoring
methodologies would impose
unnecessary costs and burdens. Most of
those opposing the selection provisions
suggested that the rule should allow the
owner or operator to propose any
monitoring that met the basic
requirements of the rule. In the
alternative. many commenters suggested
making cost an explicit criterion in the
monitoring selection process.

Under the CAM approach, the owner
or operator may propose any monitoring
that can meet the design criteria in
§ 64.3 of the final rule. Thus, the
comments regarding whether 1993 EM
proposal imposed a top-down selection
hierarchy are no longer relevant.

In response to the 1996 draft part 64.
some commenters objected to the need
to submit a rationale or justification for
the proposed monitoring. The Agency
disagrees. This information will be
necessary for the permitting authority,
the public. and EPA tojudge the
appropriateness of the proposed
monitoring for satisfying the design
criteria in §64.3. In addition, this
requirement builds on similar regulatory
precedents in the NSPS and NESHAP
programs. Under those programs, EPA
has routinely reqUired the owner or
operator to submit a proposed
monitoring approach and supporting
rationale where the owner or operator

Intends to use a control device for
which the underlying standard does not
contain specific monitoring procedures.
(See, e.g.. 40 CFR 60.473(c), 60.544(b).
60.563(e), 60.613(e) and 60.663(e).)

Commenters on the 1996 part 64 Draft
also raised concerns that the rule did
not contain any provisions promoting
the use of existing monitoring to satisfy
part 64. Clearly, many eXisting
monitoring requirements include some
degree of monitoring that is used to
indicate compliance through
documenting important operating
variables. As such, these reqUirements
are generally consistent with the CAM
approach. Thus. §§64.3(b) and 64.4(b)
specifically allow for the owner or
operator to design and justify proposed
part 64 monitoring applying or building
on existing applicable reqUirements.
The rule uses the phrase "in part"
because there is no assurance that the
existing monitoring necessarily satisfies
all of the part 64 design criteria. As
described above, for certain monitoring
that the Agency believes already meets
the part 64 design criteria categorically.
the owner or operator is likely to be able
to rely completely on those regulatory
precedents to justify the monitoring
proposed to satisfy part 64. The Agency
believes these provisions adequately
prOVide for the consideration of eXisting
monitoring and build upon the
"established monitoring" concept in the
1993 EM proposal without the
cumbersome selection process hurdles
included in that proposal.

Industry commenters on the 1996 part
64 Draft proposed that the cost of
monitoring that will provide a
reasonable assurance of compliance be
considered in light of the reliability of
the pollution control technology, the
margin of compliance demonstrated for
the emissions unit. the emissions
variability. and the reliability of the
monitoring. State and local agency
commenters noted that a demonstration
of a credible relationship between
parameter monitoring and actual
emissions was primary in determining a
reasonable assurance of compliance.
These agency commenters also listed
reliability of monitoring. margin of
compliance, and potential emissions
variability as elementS to consider in
such a demonstration. The Agency
agrees that part 64 should enable the
owner or operator and the permitting
authority to consider these factors in
developing and approving monitoring in
a manner that both allows fleXibility in
design and prOVides a reasonable
assurance of compliance. As noted
above. the rule specifically allows for
the use and augmentation of existing
monitoring in lieu of developing and

installing completely new monitoring
approaches. Further, §§64.3(c) and
64.6(a) of the final rule reference the
evaluation factors mentioned by both
groups of commenters to apply in
developing and reviewing monitoring to
meet part 64 requirements. The Agency
believes that in this manner, the owner
or operator and the permitting authority
can agree on cost-effective monitoring
that results in the reasonable assurance
of compliance required by part 64.
2. Documentation and Justification for
Indicator Ranges

Section 64.4(c) of the final rule
requires that an owner or operator
propose indicator ranges supported by
data obtained during the conduct of the
applicable compliance or performance
testing at the pollutant-specific
emissions unit and supplemented. as
necessary. by engineering assessments
and manufacturer's recommendations.
An owner or operator can satisfy this
reqUirement with existing compliance
test method data. if applicable. The use
of existing data Is limited to
circumstances in which no changes
have occurred since the data were
obtained that could significantly affect
the conditions for which the indicator
ranges were established since the
performance testing was conducted.
Such significant changes include. but
are not limited to. an increase in process
capacity. a modification to the control
system operating conditions. or a
change in fuel or raw material type or
chemical content. Because of the
assurances provided through
representative performance testing in
conjunction with documentation
provided by the use of engineering and
other information, the final rule also
explicitly states that testing over the
entire indicator range or range of
potential emissions is not required.

If site~specific compliance testing
method data are unavailable. §64.4(c)
gives an owner or operator two options.
Indicator ranges can be based on testing
to be conducted pursuant to a test plan
and schedule for obtaining the
necessary data. An owner or operator
may also choose to rely on other forms
of data to establish the proper indicator
ranges. However. if the owner or
operator proposes to rely on engineering
assessments and other data without
conducting site-specific compliance
method testing, § 64.4 (c)(2) reqUires
submission of documentation to
demonstrate that factors applicable to
the owner or operator's specific
circumstances make compliance method
testing unnecessary. Section 64.6(b)
gives the permitting authority the
discretion to require compliance
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method testing where necessary to
confirm the ability of the monitoring to
provide data that are sufficient to satisfy
part 64,

These provisions are similar to but are
less prescriptive than the comparable
provisions in the 1993 EM proposal as
well as less contingent upon a statistical
correlation between operational
parameters and emission levels. Section
64.4(f) of the 1993 EM proposal would
have operated with proposed
§64.4 (b)(2) and appendix C to describe
all requirements related to performance
verification testing under the 1993 EM
proposal. Section 64.4(b}(2) of the EM
proposal established a duty under the
proposed rule's general performance
and operating criteria to conduct
applicable performance verification test
procedures in accordance with
appendix C. Appendix C of the proposal
contained specifications on the
procedures to be used by an owner or
operator for validating the
representativeness of a monitoring
protocol and the performance
verification procedures for continuous
monitoring systems. Section 64.4(1)
would have required owners to submit
with a permit application a test
schedule and test plan that described
the procedures, reference methods, test
preparations, locations and other
pertinent information for all required
performance verification tests.

Section 64.4 (b)(2) would have
required an owner or operator who
sought to include process or control
device parameter monitoring in an
enhanced monitoring protocol to
conduct verification testing in
accordance with appendix C. Section 7
of proposed appendiX C described the
required procedures for testing the
correlation between the parameter(s) to
be monitored and the applicable
emission limitations or standards.
Section 64,4(0 (1) of the proposed EM
rule stated that a test plan for parameter
monitoring correlation tests must
describe any significant process or
control device parameters not included
in the proposed enhanced monitoring
protocol and must demonstrate that
excluding such parameters will not
adversely affect the validity of the
correlation. This section also would
have reqUired the owner or operator
propOSing the use of parameter
monitoring to demonstrate the validity
of the parameter correlation over the
potential range of facility operations,

Industry commenters had a number of
objections to and suggestions for
improvement of the proposed rule's
performance verification testing
requirements and related permit
application requirements. To reduce

costs, some commenters suggested that
performance verification tests should
not need to be conducted under part 64
where adequate prior tests have been
conducted pursuant to another
applicable requirement. The Agency
agrees and has adopted this approach in
the final rule. A number of commenters
expressed concerns about the level of
detail which had to be included in the
monitoring verification test plan. The
EPA believes that the documentation
provisions of the final rule will
generally not require the same level of
detail that would have been reqUired
under the proposed rule. Several
commenters objected to the requirement
to account in detail for all potentially
significant parameters when
documenting parameter range
correlation testing. The Agency has not
induded a similar explicit requirement
in the final rule's documentation and
testing requirements for the
establishment of indicator ranges. The
Agency does note that an indicator
range which fails to take into account
significant control device parameters is
unlikely to provide the reasonable
assurance of compliance with emission
limitations or standards reqUired by
§ 64.3(a),

Finally, a number of commenters who
supported the availability of parameter
monitoring under the proposed rule
stated that the correlation testing
requirements would be difficult and
expensive to meet and would
discourage source owners or operators
from using parameter monitoring. In
addition, in response to the 1996part 64
Draft, a number of commenters opposed
the requirement to establish indicator
ranges by conducting performance or
compliance testing, They asserted that
this either was an improper attempt to
revive the correlation requirements in
the 1993 EM proposal, or unnecessary to
establish the appropriate range for most
parameters.

As discussed above in Section n.c.,
the CAM approach builds on the
premise that if an emissions unit is
proven to be capable of achieVing
compliance as documented by a
compliance or performance test and is
thereafter operated under the conditions
anticipated and if the control eqUipment
is properly operated and maintained.
then there will be a reasonable
assurance that the emissions unit will
remain in compliance. In most cases,
this relationship can be shown to exist
through results from the performance
testing without additional site-specific
correlation of operational indicators
with actual emission values. The CAM
approach builds on thiS fundamental
premise of the regulatory structure.

However, as raised in the Portland
Cement Response to Remand discussed
in Section II.C., one difficult element of
using "proper operation and
maintenance" as a regulatory tool is the
potential difficulty in determining
whether proper operation and
maintenance has in fact occurred. Thus,
a critical issue that the CAM approach
must address is establishing appropriate
objective indicators of whether a source
is "properly operated and maintained."
In developing the final rule. EPA looked
to past regulatory experience in
developing a balanced approach to
establishing indicator ranges and using
the monitoring to assure compliance
performance.

In propOSing the operation and
maintenance requirements in 40 CFR
60.11 (d). EPA reqUired that owners or
operators maintain and operate their
facilities "in a manner consistent with
operations during the most recent
performance test indicating
compliance." 38 FR 10821, May 2, 1973.
The obvious rationale behind this
original language was that if the source
was in compliance during the test. and
it continued to operate its equipment as
it was operated during the test, there
was a reasonable assurance that the
source would remain in compliance.
This language, however. was revised
when the rule was promulgated on
October 15. 1973, In the preamble to the
promulgated rule, EPA explained that
the language was changed because of
comments which questioned "whether
it would be possible or wise to require
that all of the operating conditions that
happened to exist during the most
recent performance test be continually
maintained." 38 FR 28565. The EPA
therefore revised §60.11 (d) to require
that source owners or operators operate
and maintain their pollution control
devices "in a manner consistent with
good air pollution control practices for
minimizing emissions." Id.

This regulatory history argues against
a strict requirement that part 64 require
indicator ranges to be related exactly to
the operating conditions that existed
during a performance test. However, in
many NSPS subparts. and more recently
in MACT standards, EPA generally has
reqUired that operation and
maintenance indicators be established
during an initial performance test. with
some allowance for adjusting the
indicator values observed during the
test. For instance, where a thermal
incinerator is used to comply with a
VOC emission limit. the NSPS subparts
usually require the owner or operator to
establish a baseline temperature value
as an indication of whether the

, incinerator is properly operated and
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maintained. The baseline temperature
value is established at a value 50
degrees Fahrenheit below the average
temperature recorded during the most
recent performance test (see. e.g.. 40
CFR 60.615(c)(1).) In recent MACT
examples, EPA has required the
indicator ranges to be established during
performance testing. but with an
allowance to supplement the
performance test data with engineering
assessments: in addition. the MACT
requirements often state that testing
across the full range of operating
conditions is not required where the
indicator range is subject to review and
approval. (See, e.g .. 40 CFR 63.654(f)
(3)(ii)(A) and 63.1334(c).)

Based on these NSPS and MACT
examples. the presumptive approach for
establishing indicator ranges in part 64
is to establish the range's in the context
of performance testing. To assure that
conditions represented by performance
testing are also generally representative
of anticipated operating conditions, a
performance test should be conducted
under conditions specified by the
applicable rule or, if not specified.
generally under conditions
representative of maximum emission
potential under anticipated operating
conditions. In addition. the rule allows
for acljusting the baseline values
recorded during a performance test to
account for the inappropriateness of
reqUiring that indicator conditions stay
exactly the same as during a test. The
use of operational data collected during
performance testing is a key element in
establishing indicator ranges; however.
other relevant information in
establishing indicator ranges would be
engineering assessments. historical data,
and vendor data. Indicator ranges do not
need to be correlated across the whole
range of potential emissions.

Finally, because the emissions units
subject to part 64 will not necessarily be
undergoing performance testing absent
part 64 (unlike the comparable units
subject to initial compliance testing
under the NSPS and MACT programs),
the rule does not reqUire establishment
of indicator ranges during compliance
or performance testing but rather
presumes the appropriateness of doing
so, The Agency believes that this
approach makes part 64 consistent with
underlying regulations but with
appropriate alternatives that reflect the
different universe of emissions units
subject to part 64.
£. Section 64.S-Deadlines for
Submittal

The final rille establishes two
alternative SChedules for implementing
part 64 depending on the size of the

pollutant-specific emissions unit
involved. Under §64.5(aJ, "large"
pollutant.specinc emissions units are
subject to the shortest implementation
timetable. "Large" units are those that
have the potential to emit (after
controls) the applicable pollutant at or
above the major source threshold. If the
owner or operator has not submitted the .
permit application for the applicable
source prior to April 20, 1998, the
owner or operator must submit
proposed part 64 monitoring in the next
part 70 permit application. If a permit
application has been submitted by the
rule's effective date, but the permitting
authority has not yet determined by that
date that the application is complete,
the owner or operator will have to
supplement the application with the
relevant information reqUired under
part 64. If the application has already
been found complete. then the part 64
information will generally not have to
be submitted until the next permit
renewal application, In the interim. the
monitoring requirements adopted by
permitting authorities in response to the
requirements in part 70 will continue to
apply.

There are two circumstances where
information must be submitted prior to
the next permit renewal application.
First. if the owner or operator submits
an application for a significant permit
modification after April 20. 1998, the
owner or operator must submit the
appropriate part 64 information for any
pollutant·specific emissions unites)
covered by the modification. This
reqUirement will assure that significant
permit revisions affecting particular
emissions units are not conSidered in a
piecemeal fashion and that part 64 is
implemented as qUickly as reasonably
practicable. In response to comments on
the 1996 part 64 Draft, the Agency has
limited this provision to only significant
permit revisions so that part 64
requirements will not impede permit
revisions made under expedited permit
revision processes. such as
administrative amendments, notice only
changes, or de minimis permit revision
procedures that are under consideration
by the Agency. Second, if the permit
application has been found complete
but the permit has not issued, and the
owner or operator proposes to revise the
application to include a change of a type
that would have been subject to the
significant permit revision process. had
the permit been issued. then the owner
or operator must include part 64
required information for the pollutant·
specific emissions unites) identified in
the application revision. This
circumstance triggers part 64

implementation because this type of
permit application revision would
reqUire a second completeness
determination by the permitting
authority, and the implementation
provision of §64.5(a)(l) (ii) would be
applicable.

Also in response to comments. the
final rule does not include a provision
in the 1996 part 64 Draft that would
have required implementation prior to
permit renewal for certain permit
applications being processed under a
part 70 transition plan for initial permit
issuance. The Agency believes that this
provision unnecessarily complicates the
part 64 implementation process. The
Agency also notes that the current part
70 monitoring provisions will continue
to apply in the interim if part 64 is not
implemented until permit renewal.

For the remaining smaller pollutant·
specific emissions units, part 64
implementation is delayed until permit
renewal. This approach was suggested
in many comments as one way to reduce
the implementation burdens of the rule.
Such an approach will also allow
permitting authorities and owners or
operators to gain experience with
implementing part 64 for the largest
emissions units before haVing to address
the more numerous, but in terms of
overall site emissions. less significant,
smaller units. As noted above.
permitting authorities can use the delay
in implementation to develop
programmatic requirements that can be
relied on in proposing and approVing
part 64 monitoring; this approach will
be of the most benefit for the smaller
emissions units that can use these
generic requirements to reduce the
burdens of part 64.

The phased·in implementation
approach embodied in the final part 64
rule is a departure from the
implementation schedule in the 1993
EM proposal. The effective date of the
proposed rule was to be 30 days after
publication of the final rule in the
Federal Register. The proposed rule did
not specify how operating permits
issued prior to the rule's effective date
would be treated. The preamble to the
proposed rule suggested that these
situations would be covered by 40 CFR
70.7(£)(l)(i). Section 70.7(£)(l)(i) reqUires
that an operating permit be reopened to
address an applicable requirement
which becomes applicable during the
permit term if the permit has a
remaining term of three or more years.
Thus, under the proposed rule. the
owner or operator of any facility with an
operating permit that had a remaining
term of three or more years after the
effective date of part64 would have
been required to reopen the permit and
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proVide the required part 64
information.

The Agency considered relying on
this part 70 provision to set the
implementation schedule for the rule,
but chose to adopt the phased-in
approach described above. Thus. the
provisions in § 64.5 (a) supersede the
language of §70.7(0 (l)(i). The part 70
approach would have required that a
great many operating permits be
reopened as soon as the rule became
effective, while the phased-in approach
initially focuses on new permit
applications. The former is therefore
more likely to cause initial burdens and
delays in the permitting program. The
Agency believes that the extended
implementation timetable resulting from
the phased-in approach is better suited
to facilitating implementation through
the operating permits program. In the
December 1994 notice reopening the
1993 EM proposal for comment. EPA
discussed the possibility of using a
phased-in implementation approach as
well as a "hammer" provision. which
would have reqUired enhanced
monitoring to be implemented by all
affected sources by January 1. 2000.
Multiple commenters expressed
concerns that an absolute deadline of
thiS type would cause systemic logjams
and delays in the operating permits
program because it could require
numerous permit revisions or
reopenings outside of the normal permit
renewal process.

In lieu of a "hammer" provision and
to clarify that the monitoring
requirements of part 70 apply
irrespective of the part 64 requirements,
the Agency has added explicit language
to the rule stating that prior to approval
and operation of part 64 monitoring,
part 70 monitoring requirements apply.
These part 70 monitoring requirements
continue to apply even after approval
and operation of part 64 monitoring;
however. because part 64 contains
applicable monitoring requirements
sufficient to demonstrate compliance
with applicable emission limitations or
standards, the part 64 monitoring
requirements can serve in the place of
part 70 monitoring requirements.
F. Section 64.6-Approval of Monitoring

Consistent with the part 64
implementation approach, § 64.6
requires the permitting authority to
approve or disapprove the monitoring
proposed by the owner or operator. The
following discussion highlights the key
elements of this section and the key
issues raised during development of the
rule.

1, Approval and Permit Incorporation

If the monitoring is approved. the
permitting authority must act in
accordance with § 70.6(a)(3) to include
appropriate permit terms that reflect the
part 64 monitoring requirements. The
requirements that must be reflected in
the permit are: the monitoring approach
(including the basic method,
appropriate performance specifications,
and required quality assurance checks),
any specific data availability
requirements, the indicator range(s), and
a general statement that the owner or
operator will conduct the monitoring.
submit reports. maintain records. and. if
applicable. identify any QlP obligations.
all as reqUired by §§ 64.7 through 64.9.

It is important to note that the rule
provides for two different options for
incorporating indicator rangers) in the .
permit. First, the actual range can be
included (such as maintaining
temperature of an incinerator at or
above a specific number). Second, the
permit can include a statement that
describes how the indicator range will
be established (such as "The incinerator
will be maintained at a temperature at
or above a temperature which is 50
degrees Fahrenheit lower than the
baseUne temperature recorded during
the most recent performance test. ").
This latter type of condition would
allow for reestablishment of the
indicator range without the need for a
permit modification. Several
commenters raised concerns that there
would be a need for changes to indicator
ranges. especially near the beginning of
the program, and that requiring permit
modifications for all such changes
would be burdensome and unwieldy.
The Agency agrees and believes this
latter option addresses the commenters'
concerns while still providing adequate
public comment and review on the
establishment of indicator ranges at
specific sources. If this type of approach
is used. the permit would also need to
specify how the permitting authority
will be notified of the current! y
applicable indicator range(s).

These provisions are generally the
same as required in §64.8 of the 1993
EM proposal, although the reqUirements
have been modified to reflect the
changes in the design criteria for the
monitoring required by part 64. The
1995 and 1996 part 64 Drafts included
more elaborate conditions than are
included in the final rule. inclUding
certain enforceability components that
the Agency does not believe are
necessary for effective implementation
of part 64. These deleted components
include provisions in the 1996 part 64
Draft that would have enabled a
permitting authority to establish an
indicator range as an enforceable

condition and that would have
established a second QIP during a
permit term as a permit violation.

Whether the failure to meet an
indicator range is an enforceable
violation will be a matter of examining
the relevant underlying applicable
requirements, as well as the ability of
the permitting authority to establish that
type of requirement as a federally-
enforceable element of a permit
pursuant to approved SIP authority or as
a State-only requirement pursuant to
State law. As described above. for
purposes of part 64, §64.6 clarifies that
the indicator ranges or the means by
which they are to be established are to
be included in the permit to indicate
when an owner or operator is required
to report excursions or exceedances. In
addition. it should be noted that § 64.7
establishes the independent obligation
for the owner or operator to take
appropriate corrective action in
response to excursions or exceedances
that occur.

The Agency also decided to delete the
draft requirement that a second QIP
during a permit term constitutes a
violation. This provision was Widely
criticized by both industry and State
commenters. The Agency had
specifically noted in the discussion
accompanying the 1996 part 64 Draft
that it was concerned that this approach
may not be appropriate. As discussed in
Sections II.G. and H., the final rule,
consistent with the precedent of 40 CFR
60.11(d), provides for the general use of
part 64 data and other information to
document that the owner or operator
has failed to operate and maintain an
emission unit properly and provides for
the QIP mechanism as one option for
addressing situations in which such a
failure has occurred. In that respect, any
time a QIP is reqUired there will be an
underlying finding that the owner or
operator has failed to take appropriate
action and may be subject to
enforcement for that violation. Thus,
there is no need for the final rule to
include separate enforcement
consequences related to multiple QIPs.

The Agency notes that many
commenters on the 1996 part 64 Draft
suggested that the rule would impose
too many permit requirements and that
the permit should merely state that
compliance with part 64 is required and
that the owner or operator will take
appropriate action in response to the
data. Commenters pointed to the
requirements for startup, shutdown,
malfunction plans (SSMPs) under part
63 and section 112(r) risk management
plans (RNlPs)reqUired under part 68 as
examples of this approach to referencing
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applicable requirements in a part 70
permit.

The Agency disagrees with the
approach suggested and the use of the
SSMP and RMP examples cited in the
comments. The two examples both
involve plans which an owner or
operator is required to develop in
accordance with general criteria but
which are not subject to approval.
although there are provisions which
allow EPA or the permitting authority to
require changes in the plans under
certain conditions. (See 40 CFR
63.6(e)(3) and 68.220.) The Agency
notes that it proposed this concept to
implementing part 64 in the 1995 part
64 Draft but that numerous commenters
opposed this approach because there
would be no final approval process for
the monitoring. (See §64.3(c) of the
1995 part 64 Draft and the comments in,
for example. VI-JD-38 and 45). Many
commenters then seemed to request that
EPA use the SSMP or RMP approach
after reviewing the 1996 part 64 Draft.

After evaluating all of the comments,
the Agency believes that part 64
monitoring Should be incorporated into
permits in the same fashion as all other
required monitoring. The following
discussion provides a list of the various
components of the basic monitoring
approach that need to be incorporated
in the permit. To proVide a practical
example of what the "basic monitoring
approach" entails, the following
example is based on the use of
incineration to control TRS emissions
from certain affected facilities at kraft
pulp mills (see 40 CFR 60.280 et seq.);
the example is intended to indicate the
level of detail reqUired. and not
necessarily the appropriateness of the'
example monitoring for satisfying part
64: "Company A will monitor the
combustion temperature in the
incinerator at the point of incineration
of the effluent gases. Combustion
temperature will be recorded
continuously during all periods of
incinerator operation using a strip chart
recorder. Company A will use a 5-
minute rolling average of combustion
temperatures to determine whether an
excursion from (combustion
temperature limit or range) has
occurred. The thermocouple used to
determine the temperature will be
accurate to within 1 percent of the
temperature being measured. Company
A will conduct daily operational checks
of the thermocouple, strip chart
recorder, and the temperature recording
process system. Company A will
conduct an annual accuracy check of
the temperature measurement and
recording system." This example
mirrors the basic monitoring

information required under the relevant
portions of subpart BB. Another
example that might apply in other cases
could include a permit condition which:
(1) Identifies the pollutant-specific
emissions unit, (2) states that the owner

.' or operator will install, operate.
maintain and reduce data from a CEMS
for that pollutant in accordance with
both the general provisions in 40 CFR
60.13 and the applicable performance
specifications in appendix B to 40 CFR
part 60; and (3) specifies the appropriate
period for averaging data to determine if
an exceedance occurs. That type of
permit condition would address the
components of the basic monitoring
approach identified above.

As noted in the above examples, there
is no substantive difference for how an
owner or operator will be required to
address existing monitoring in a permit
versus part 64 monitoring. For the one
element of the monitoring (indicator
ranges) which the owner or operator is
most likely to need to adjust, especially
at the beginning of the program, the
final rule includes the option discussed
earlier that can provide the necessary
fleXibility to adjust indicator ranges
without the need for a permit revision.
Thus. EPA believes that the level of
detail reqUired in the permit is
appropriate and consistent with the
level of detail originally included in the
1993 EM proposal and required for
existing monitoring.
2. Approval Prior to Installation and/or
Verification

A number of those commenting on the
1993 EM proposal expressed concerns
about the costs of installing eqUipment
and performing testing for proposed
monitoring prior to approval in the
permit. The Agency understands that an
owner or operator may be unwilling to
proceed with such installation, testing.
or other monitor verification activities
until after the proposed approach to
complying with part 64 is approved.
Under the final rule. these activities
may be completed after approval of the
monitoring. The owner or operator must
propose a schedule for making the
monitoring operational as expeditiously
as practicable after approval (see
§64.4(e)) and then the permit must
include an enforceable schedule with
milestones that reflect the approved
schedule. The schedule must provide
for the monitoring being fully
operational as expeditiously as
practicable, but in no event more than
180days from the date of issuance of
the final permit. The general
requirements in §64.7 to operate the

..monitoring in accordance with part 64

will not apply until the final verification
is complete.
3. Conditional Approval of the
Monitoring

Under §64.6(b), the permitting
authority may condition the approval on
the owner or operator collecting ".
additional data on the indicators to be
monitored for a pollutant-specific
emissions unit, including required
compliance or performance testing, to
confirm the ability of the monitoring to
proVide data that are sufficient to satisfY
the requirements of this part, and to
confirm the appropriateness of an
indicator range(s) or deSignated
condition(s) proposed to satisfY the
design criteria in the rule. Such
conditional approval should also be
consistent with the requirement in the
rule that monitoring be designed,
installed. and begin operation within
180 days of permit approval.
4. Disapproval of the Monitoring

If a permitting authority determines
that the monitoring proposed by an
owner or operator fails to satisfYpart 64,
the permit must include monitoring that
at a minimum meets the monitoring
provisions in part 70. Moreover.
§64.6 (e)(2) requires the permitting
authority to impose a compliance plan
requirement in the permit which directs
the owner or operator to repropose
monitoring in accordance with §§64.3
and 64.4 within no more than 180 days
after disapproval. Under §64.6(e)(3). the
owner or operator will be in
noncompliance with part 64 if: (1)The
owner or operator fails to submit
monitoring within the required
compliance schedule; or (2) the
permitting authority disapproves the
monitoring submitted, subject to the
owner or operator's right to appeal any
such disapproval. Note that the decision
to disapprove the initially proposed
monitoring would also constitute final
agency action for purposes of appeal.

This disapproval process was implied
but not explicitly addressed in the 1993
EM proposal or the subsequent drafts of
part 64. However, comments on these
earlier versions of the rule did raise
concerns about when an owner or
operator could appeal a decision as to
the monitoring and whether a
permitting authority could insert in the
permit the monitoring which the
permitting authority believes should be
used. The Agency believes that in most
cases, the permit process provides
ample opportunity for the permitting
authority and the owner or operator to
confer about the appropriate monitoring
to satisfy part 64 ,and agree upon an
approach, with public and EPA review.
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without having to reach the point of
disapproving the monitoring in the final
permit action. Nevertheless. the Agency
also believes that the final rule should
clarify how a monitoring disapproval
will be handled.

The Agency notes further that, unlike
the procedures for most applicable
reqUirements, the part 70 permit process
will be used as the process for
apprOVing the specific monitoring that
is used to satisfy part 64. In that respect,
the part 70 process will be essential to
assuring adequate public. permitting
authority. and. as necessary, EPA input
on part 64 monitoring. The Agency
believes that the approval/disapproval
procedures in the final rule highlight
this important aspect of part 64 and will
provide for adequate public and EPA
review of the monitoring used to satisfy
part 64.
5. Permit Shield

The Agency notes that, after approval
of the part 64 monitoring in a permit,
the permit shield provisions in part 70
may extend to the part 64 monitoring
approved in the permit. A significant
area of comment on the 1993 proposed
EM rule was the effect of implementing
part 64 on these permit shield
provisions. Some commenters were
concerned that the linking of part 64
and the permitting process would
hamper the timely processing of
permits, and in some cases, result in the
loss of the permit application shield,
The Agency has addressed these
concerns in the changes to the
implementation schedule of the final
rule. Other commenters suggested that
the non-specific nature of part 64
monitoring requirements could lead to a
situation where the permit shield could
be lost even if the monitoring was
originally developed in good faith and
was approved by the permitting
authority, These commenters argued
that if such monitoring is later
determined to be inadequate by the
permitting authority or the owner or
operator, there should be a process for
correcting the monitoring without
finding the owner or operator in
violation of the general part 64
substantive reqUirements.

EPA believes that. if a permitting
authority extends the permit shield to
the monitoring requirements included
in an operating permit. the owner or
operator will be shielded from any
retrospective action based on a claim
that the monitoring approved in the
permit fails to satisfy part 54
requirements. This protection is only
available so long as the owner or
operator conducts the monitoring in
accordance with the permit. Also, the

shield will not prevent the permitting
authority or the EPA from reopening the
permit if, after approval, the permitting
authority or the Agency finds cause to
reopen the permit based on a deficiency
in the approved monitoring.

Where an owner or operator discovers
that the originally approved monitoring
is inadequate, the final rule does reqUire
the owner or operator to correct the
defect in the monitoring expeditiously.
Section 64.7 (e) requires an owner or
operator to promptly notify the
permitting authority and submit a
proposed modification to the source's
part 70 permit under at least two
circumstances. First, if the owner or
operator documents that a violation of
an emission limitation or standard
occurs but the part 64 monitoring failed
to indicate an excursion or exceedance
for the same period, there will be a need
to address that type of deficiency.
Second, if the results of performance or
compliance testing document a need to
modify the approved indicator ranges.
that type of correction will also be
reqUired. The appropriate permit
modifications may include monitoring
additional parameters, increasing
monitoring frequency. reestablishing
indicator ranges, or other changes
appropriate for the circumstances,
G. Section 64.7 -Operation of Approved
Monitoring
1. General Conduct of Monitoring

As soon as the permitting authority
has approved the operating permit.
§64.7(a) requires the owner or operator
of an affected source to begin
conducting monitoring of the source in
accordance with the permit. If the
permit includes a scheduled date for the
completion of testing, installation, and
final verification of the approved
monitoring pursuant to §64.6(d), then
the owner or operator is not reqUired to
begin conducting monitoring until that
·completion date. This provision does
not excuse the owner or operator from
complying with monitoring required
under separate authority if the
monitoring being used to comply with
part 64 is also required under that
separate authority.

Section 64.7(b) reqUires an owner or
operator to properly maintain the
approved monitoring. The provision
states that the maintenance and
operation obligations include an
obligation to maintain necessary parts
for routine repairs of the monitoring
eqUipment.

Under §64.7(c). the monitoring must
be conducted continuously or shall
collect data at all reqUired intervals
during emissions unit operating periods

unless the monitoring cannot be
conducted because of monitor
malfunctions. associated repairs or
required quality assurance or control
activities (induding, as applicable,
calibration checks and zero and span
adjustments). Data collected during
such periods is not to be used for
purposes of part 64, including data
averages and calculations, or fulfilling a
data availability requirement. Data
recorded during all other periods is to
be used in assessing the operation of the
control device and associated capture
system.

The Agency notes that the
reqUirements in §§64.7 (b) and (e) are
generally consistent with monitoring
requirements promulgated under the

. NSPS program (see 40 CFR 60.l3(e)) and
the new NESHAP program (see 40 CFR
63.8(cHl) and (4)). The obligation to
keep parts necessary for routine repairs
is based on a similar requirement in
§ 63.8(c) (1).The requirement that part
64 monitoring be operational during
emissions unit operation except during
monitor maifunctions and similar
events is consistent with § 60.13(e) and
§53.8 (c)(4) . It is important to note that
this provision does not excuse a failure
to comply with a data availability
requirement. Even if a data availability
requirement is met, this provision
requires an owner or operator to
continue operating the monitoring
unless it is technically infeasible to do
so.

The Agency believes that these
general operating requirements were
implicit in the 1993 EM proposal,
including proposed §64.4 (b){4)which
reqUired the owner or operator to obtain
quality-assured data from the
monitoring sufficient to satisfy
minimum data availability
reqUirements. However, EPA notes that
in comments on the subsequent drafts of
part 64, certain commenters objected to
these types of provisions, and
specifically requested that the rule
exempt the source owner or operator
from haVing to conduct monitoring
during periods when the source is not
required to comply with the underlying
standard (such as startup and shutdown
conditions). The Agency disagrees with
these comments, and notes that existing
general monitoring requirements under
NSPS and NESHAP do not proVide for
that type of exception to monitoring. In
fact, EPA has preViously rejected the
idea of exempting sources from
monitoring during startup and
shutdown conditions in other
ru1emakings. (See, e.g.. Air Oxidation
Processes in Synthetic Organic
Chemical Manufacturing Industry-
Background Information for
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Promulgated Standards, EPA-450/3-
82-00lb, June 1990, pp. 2-37 and 2-38.
For a copy of this document, see EPA
Air Docket A-8l-22-V-B-1.) Although
compliance with emission limitations
may be exempted in some
circumstances during conditions such
as startup and shutdown. an owner or
operator still is required to operate and
maintain a source in accordance with
good air pollution control practices for
minimizing emissions during such
periods. The monitoring under part 64
is essential to evaluate the extent to
which this duty is fulfilled. Therefore.
to clarify the intent of part 64 and assure
that it is implemented consistently with
other EPA monitoring programs. the
final rule includes these general
operating requirements in §§64.7(b) and
(c).

2. Corrective Action Obligations
Section 64.7(d) of the final rule

requires that. upon detecting an
excursion or exceedance. the owner or
operator will restore the pollutant·
specific emissions unit to its normal or
usual manner of operation as
expeditiously as practicable in
accordance with good air pollution
control practices for minimizing
emissions. This requires minimizing
periods of startup. shutdown or
malfunction. and taking corrective
action to restore normal operation and
prevent recurrence of the problem that
led to the excursion or exceedance
except where the excursion or
exceedance was related to an excused
startup or shutdown condition.
Corrective action may include
inspection and evaluation where
operations returned to normal without
operator action, or any appropriate
follow up activities, including shutting
down a pollutant-specific emissions
unit until necessary repairs are
completed, to return the operation to
within the indicator range or below the
applicable emission limitation or
standard. as applicable. Consistent with
existing general duty provisions such as
§60.11 (d). determination of whether the
owner or operator has used acceptable
procedures in response to an excursion
or exceedance will be based on available
information. including monitoring data.
A related provision found at §64.8(a) of
the final rule prOVides that a source
owner or operator can be reqUired to
implement a quality improvement plan
(QIP) after a determination by the
permitting authority or the
Administrator that the source owner has
failed to conduct proper operation and
maintenance as documented through
part 64 monitoring and other available
information (see Section II.H.).

Because the Agency's emphasis for
part 64 monitoring shifted away from
the direct compliance determination
requirements of the 1993 EM proposal
to the CAM approach, the Agency
believes it Is critical to underscore the
need to maintain operation within the
established indicator ranges. Therefore.
the rule includes the requirement to
take prompt and effective corrective
action when the monitored indicators of
compliance show that there may be a
problem. Requiring that owners and
operators are attentive and respond to
the data gathered by part 64 monitoring
has always been central to the CAM
approach. Certain comments received
on the 1996 part 64 Draft questioned the
appropriateness of the corrective action
provisions with some commenters
finding the requirements unnecessary
and others alleging that they were
inadequate. The Agency reiterates its
belief that part 64 monitoring can
prOVide a reasonable assurance of
compliance with applicable
reqUirements. This is consistent with
the approach suggested by many
commenters throughout the
development of part 64: however,
because the data will not necessarily
allow a direct determination of
compliance. the Agency believes that it
is essential to the CAM goal of ongoing
compliance operation that part 64
require that owners or operators
respond to the data so that any problems
indicated by the monitoring are
corrected as soon as possible. Without
this corrective action obligation, owners
or operators might tend to ignore
excursions because such excursions
may not necessarily allow a
determination of a violation. Thus. EPA
believes that the corrective action
component of part 64 is critical to
assuring that the information from the
enhanced monitoring required by part
64 is heeded by owners or operators.

As described in the discussion
accompanying the 1996 part 64 Draft.
the Agency did consider requiring
owners or operators to specify
maximum periods for conducting
various types of corrective action, but
stakeholders raised concerns that it
would be extremely difficult to establish
the appropriate time frames for every
possible contingency (see, e.g .. docket
items VI-D-45, p. 12; VI-E-9. p. 5-6).
The Agency continues to agree that it
would be difficult to establish
appropriate time frames for all
corrective action scenarios and therefore
has adopted the general obligation
requirement in the final rule. The
Agency also believes. however, that as
situations develop at a particular facility

it may be possible in subsequent rounds
of permitting to prOVide specific
timetables for certain high priority
concerns if a permitting authority
desires to make this requirement more
specific. In addition, if an eXisting site-
specific plan, such as a malfunction
abatement plan, already establishes
required time frames for certain types of
excursions, the owner or operator or the
permitting authority could incorporate
those specific time frames into the
permit.

The obligation to correct excursions
as expeditiously as practicable is the
enforceable component associated with
establishing an indicator range under
part 64. Part 64 does not establish that
an excursion from an indicator range
constitutes an independent violation by
itself. The 1996 part 64 Draft did
provide that the permit may specify that
an excursion could be considered a
failure to satisfy an applicable permit
term or condition in various situations.
First, if existing requirements already
require the owner or operator to comply
with the indicator ranges. the 1996 Draft
indicated that the ranges would be
enforceable requirements. Second, the
1996 Draft indicated that an owner or
operator could propose this approach.
Finally, the 1996 Draft stated that, if
consistent with existing authority. the
permitting authority could specify in
the permit that excursions from the
indicator ranges will be conSidered
enforceable permit deviations. In
comments submitted during the
development of the rule. State and local
agency organizations stated their
support for including control device
performance indicator ranges as
enforceable permit requirements even if
such indicator ranges are not used
directly to determine compliance or
noncompliance with applicable
emission limitations or standards. (See.
for example, docket item V1-D-49 and
IV-D-274). However. numerous
industry commenters opposed the
provisions in the 1996 part 64 Draft
which addressed this issue.

The Agency has considered all of the
relevant comments and has determined
that part 64 need not address this issue.
First, if an underlying requirement
makes an indicator range enforceable,
then that will have to be addressed in
the permit under the existing
requirements in part 70. Second. a
source owner can always propose to
make the indicator range enforceable
and part 64 need not address this
possibility. Third. if a State agency has
independent authority to make indicator
ranges enforceable, that can be done
irrespective of the authority provided in
part 64. Finally, as discussed in Section
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I.E., the CE revisions clarify that an
excursion from an indicator range in
some circumstances may be sufficiently
probative of compliance that it could be
used to document a violation of an
underlying requirement. Based on these
considerations, the flnal rule simply
reqUires the permit to establish an
indicator range, and then imposes the
obligation to take appropriate corrective
action in response to an excursion and
to report the excursion in applicable
periodic reports and compliance
certifications.
3. Monitoring ReVisions

Section 64.3(d) of the 1993 EM
proposal would have required a
significant permit modification
pursuant to § 70.7 whenever a change
was made to an enhanced monitoring
protocol or whenever a pollutant·
specific emissions unit was modified in
such a way as to make an existing
protocol no longer appropriate. A great
number of industry commenters
objected to the permit modification
provisions in the proposed rule. The
vast majority objected to the scope of
this provision, under which any change
to an enhanced monitoring protocol
triggered a requirement to obtain a
significant permit modification. A
number of commenters noted that the
proposed rule would reqUire significant
permit modifications for changes that
would not have triggered such a
requirement under part 70 itself.

The Agency agrees with those
commenters that believe the part 70
procedures generally should be relied
on for determining when and what type
of a permit change is required for
different types of monitoring
modifications. In keeping with this
approach, EPA has removed the permit
modification provisions from the final
rule. Instead, the Agency intends that
permit revisions invoiving part 64
requirements be made pursuant to part
70 permit revision procedures. The EPA
has proposed reVisions to part 70 in
order to streamline the existing permit
modification procedures (see 59 FR
44460, August 29, 1994, and 60 FR
45530, August 23, 1995). The preamble
to those proposed revisions discusses
what types of permit revisions would be
appropriate for different types of
monitoring changes. The EPA intends to
promulgate permit revision procedures
based on the proposed part 70 revisions
that will darify when and how a change
in monitoring will trigger the need to
modify the underlying operating permit.

As noted in the discussion of the
permit shieid above, §64.7(e) does
reqUire an owner or operator to faHow
permit modification procedures upon

discovery of deficiencies in approved
part 64 monitoring. In addition. the part
70 procedures wlll apply if the owner or
operator wants to change certain aspects
of its approved monitoring. or if the
.owner or operator intends to make
certain types of emissions unit
modifications that could trigger the
need for a pennit revision to address
part 64 requirements. For instance, if an
owner or operator switched from a
pollution prevention method of
controlling emissions to a control device
within the defmition of part 64, that
change could impose the part 64
monitoring requirements for a unit
which had been subject only to part 70
monitoring before the change. In such a
case, the revised part 70 procedures
would require the owner or operator to
submit a request for a part 70 permit
modification which includes proposed
part 64 monitoring and reqUired
supporting documentation.
H. Section 64.8-Quality Improvement
Plans (QIPs)

Requirements for responding to the
monitoring data if potential control
problems are detected have been
included in the final rule. ReqUiring that
owners or operators are attentive to the
data obtained by part 64 monitoring and
take corrective action when problems
are detected has always been part of the
CAM approach. The discussions
accompanying the 1995 and 1996 part
64 Drafts describe the CAM approach as
promoting compliance by making the
owner or operator pay attention and
respond to the monitoring data. Because
the approach of establishing indicator
ranges and then imposing an obligation
to respond to excursions could
potentially allow owners or operators to
comply with part 64 even though they
may be in a near constant state of
correcting excursions, the related
concept of quality improvement plans
(QIPs)was developed. This concept was
designed to avoid perpetual corrective
action which would frustrate the
compiiance promotion and compliance
assurance goals of part 64.
1. QIPs in the 1995 Part 64 Draft

In the discussion accompanying the
1995 part 64 Draft, the requirements for
responding to monitoring data were
described as induding: operating ranges
for monitored parameters. time periods
for corrective action in the event
discrepancies from the established
operating ranges occur, and a maximum
number of discrepancies from the
established operating ranges to occur in
a reporting period. The 1995 part 64
Draft prOVided that source owners could
establish this maximum number of

discrepancies as a not-to-exceed limit or
as a requirement that, initially, triggers
implementation of a QIP. The QIP
option would require evaluation of why
the maximum number of discrepancies
was exceeded. Based on that evaluation,
the QIP would require the owner or
operator to take steps to improve control
performance including improved
preventive maintenance procedures,

, process operation changes, control
system improvements or similar actions.

The QIP option was described as a
means of allOWingan owner or operator
to establish site·specific maximum
discrepancy numbers without facing
automatic enforcement exposure for
failure to comply with those numbers
during the early stages of part 64
applicability/implementation, while at
the same time assuring that a large
number of discrepancies would trigger
additional steps to decrease the
incidence of reduced control
performance. In addition. the i995 part
64 Draft contained limits to guard
against the use of an ineffective QIP.
Owners or operators would be allowed
to exceed the maximum number of
corrective actions trigger twice during a
permit term. A third or subsequent
exceedance of the trigger would have
been treated as a failure to comply with
the requirements of part 64 as well as
still requiring a QIP to improve controi
performance. These situations
potentially would have also reqUired the
QIP to be revised to more adequately
serve its purpose of improved control
performance.

The discussion accompanying the
1995 part 64 Draft noted that the
provisions on the length of corrective
action periods and the maximum
number of corrective action periods per
reporting period prOVided significant
fleXibility and solicited comment on
whether the final rule should establish
additional objective criteria such as a
maximum length for corrective actions
or a limit on the number of corrective
actions permitted.

The Agency received a number of
comments on the QIP concept after
releasing the 1995 part 64 Draft. A
number of industry commenters
supported the QIP concept but raised
concerns about the provisions limiting
the number of allowable QIPs and about
the specificity of certain requirements.
2. QIPs in the 1996 Part 64 Draft

In the 1996 part 64 Draft the owner or
operator was reqUired to implement a
QIP if the duration of excursions
occurring in any reporting period
exceeded a set percentage of the
operating time for the pollutant-specific
emissions unit over that reporting
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period, or if the number of excursions
exceeded a set percentage of the
monitored averaging periods dUring the
applicable reporting period. If the
approved monitoring involved the use
of a CEMS or PEMS, then !;he
appropriate trigger for a QIP would be
exceedances instead of excursions.

The appropriate percentage was to be
set in the context of the permitting
process. The permitting authority was to
take into account all relevant factors,
but the percentage of operating time was
not to exceed 5 percent. The Agency
solicited comment on whether that was
an appropriate percentage and
information that could support another
percentage limit. An exception was
provided in the 1996 part 64 Draft for
circumstances in which specific
applicable requirements established a
higher percentage. Finally. the draft rule
stated that the permit must include a
condition that in the event that either
percent trigger was exceeded, the owner
or operator would develop and
implement a QIP that met specific
criteria.

Like the 1995 part 64 Draft, the 1996
part 64 Draft described two basic parts
of a QIP. The first part would consist of
evaluation procedures to determine the
cause of the excessive number of
excursions (or exceedances, if
applicable). Based on that evaluation,
the owner or operator would develop
the second part of the QIP. The second
part would detail the steps the owner or
operator would take to improve the
quality of control performance, and the
schedule for taking those steps. Again,
depending on the nature of the problem,
the appropriate steps could include
improved preventive maintenance
procedures. process operation changes,
control system improvements or similar
types of steps. In conjunction with those
procedures. the QIP also might include
improved monitoring procedures.

The discussion accompanying the
1996 part 64 Draft described these
reqUirements as assuring that the
monitoring conducted under part 64
would result in owners or operators
taking the necessary steps to prevent
pollution through reasonable
optimization of control performance.
The Agency stated in that discussion
and the draft itself that compliance with
a QIP is not a substitute for compliance
with underlying applicable
requirements, including general duties
to operate and maintain facilities in
accordance with good air pollution
control practices, and the 1996 part 64
Draft also required the owner or
operator to report as a deviation any
period during which a QIP is being
implemented.

Again the Agency expressed concern
about owners or operators performing
repeated QIPs, and the 1996 part 64
Draft provided that the necessity to
implement a second QIP for the same
pollutant-specific emissions unit during
the same permit term would constitute
a specific permit term Violation. The
Agency acknowledged that an
enforceable permit condition placing a
limit on the number of QIPs might be
perceived as an unnecessary restriction
on the operation of highly efficient and
well-operated control measures. The
EPA noted that a high level of
excursions could result from tightly set
indicator ranges that are not at all
indicative of potential excess emissions,
and that the "second QIP as a violation"
approach could inappropriately put an
owner or operator in violation under
such circumstances.

The Agency then noted that the
second QIP as a deviation approach
might encourage source owners to set
unrepresentatively broad indicator
ranges and thereby avoid excursions.
The Agency sought comment on other
means to encourage the setting of the
indicator ranges in a manner consistent
with the best level of emissions control
that can be achieved. As one pOSSible
alternative. EPA suggested that instead
of a permit violation associated with the
need to implement a second QIP the
final rule could instead reqUire that the
second QIP be implemented only
through a permitting authority approval
process. Such a plan could also include
restricted process operations until
completion of the approved QIP. The
agency also suggested as a second
possible alternative that the time period
for limiting the owner or operator to one
QIP could be reduced from the 5-year
permit term to 3 years or other
appropriate period.

In addition, the 1996 part 64 Draft
contained a number of other QIP-related
reqUirements. First, it reqUired the
owner or operator to notify the
permitting authority within 2 days after
determining that a QIP is necessary.
Second. the QIP would not become part
of the permit and would not require
permitting authority approvaL Third,
the QIP was to be implemented as soon
as practicable, and completed within
180 days from the date notice of the QIP
was given to the permitting authority.
Exceptions to the 180-day limit were to
be granted only after the owner or
operator obtained a site-specific
resolution and affirmative approval
from the permitting authority or, if
necessary, the EPA of a plan to complete
the improvement activities. An
approved extension could include an

enforceable, site-specific schedule with
milestones and completion dates.

The 1996 part 64 Draft also required
the owner or operator to report on the
activities taken in conjunction with a
QIP, QIP activities would be
summarized in the semiannual report
covering the period in which the QIP
began. and in any subsequent
semiannual reports covering periods
during which the QIP continued. In
addition. the owner or operator was
reqUired to maintain a copy of the QIP
and records of QIP implementation
activities for a period of five years in
accordance with part 64 recordkeeping
provisions.

Finally. a QIP could lead to changes
in previously approved monitoring or
other changes at the source that reqUire
a permit revision. Therefore, the 1996
part 64 Draft required the owner or
operator to submit a proposed revision
to the approved monitoring in these
circumstances. Even if such changes did
not require a permit revision, a source
owner or operator who intended to
retain the previously approved
monitoring was required to reestablish
the rationale that justified the
monitoring.
3. QIPs in the Final Rule

In response to comments received on
the 1995 and 1996 part 64 Drafts. §64.8
of the final rule reflects a number of
significant changes to the QIP
reqUirements.

A number of commenters challenged
the 5 percent QIP trigger in the 1996
part 64 Draft and some questioned
whether a single percentage threshold
was appropriate regardless of exactly
where the threshold was set. Section
64.8(a) of the final rule proVides that a
QIP trigger may be set in the permit but
does not require it. Where such a trigger
is used. a level of 5 percent is suggested
as a potentially appropriate threshold.
The final rule also proVides that a QIP
can be required after a determination by
the permitting authority or the
Administrator that an owner or operator
has failed to conduct proper operation
and maintenance as documented
through part 64 monitoring and other
available information. In this respect,
the QIP provisions are analogous to
existing corrective action remedies
available to address compliance
problems.

Commenters also argued that the 180-
day limit for completion of a QIP that
was included in the 1996 draft part 64
was not reasonable, with various
commenters arguing for more or less
time. Some commenters also noted that
QIPs that lead to the need for a permit
modification Would be particularly
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problematic in terms of meeting a
specific deadline. Section 64.8(c) of the
final rule requires owners or operators
to complete any QIP as expeditiously as
practicable and to notify the permitting
authority if they determine that a QIP
will take longer than 180 days rather
than establishing a specific amount of
.time within which the QIP must be
completed.

Many commenterS objected to the
requirement that a second QIP within a
permit term be treated as a violation. A
number of commenters pointed out that
a subsequent QIP might be completely
unrelated to the first QIP, that more
room for error should be allowed in the
early stages of part 64 applicability!
implementation, and that the existence
of such penalties would frustrate the
goals of part 64 by discouraging source
owners from setting indicator ranges at
levels that would prOVide early warning
of problems. Commenters also noted
generally in other comments on part 64
that the Agency should consider the
part 63 startup. shutdown, malfunction
plan (SSMP) requirements as an
appropriate precedent for implementing
part 64. Based on EPA's consideration of
the comments, EPA has deleted the
concept that a second QIP during a
permit term is a violation. Instead, the
final rule allows permitting authorities
to use recurring problems as an
indication that a QIP Should be required
in order to bring about improvements in
control device operation and
maintenance. In addition. the final rule
prOVides that the permitting authority or
the Administrator may follow up on
QIPs and make changes to the plan if
the QIP has not addressed the problem
adequately. This latter requirement is
analogous to the comparable procedures
for requiring changes to SSMPs
pursuant to §63.6{e)(3).

Other changes made in response to
comments received on the 1996 part 64
Draft include deleting the requirement
that source owners notify the permitting
authori ty within two days of the need to
implement a QIP, the requirement that
periods during which an owner or
operator is implementing a QIP be
reported as deviations in monitoring
reports and compliance certifications,
and the requirement to report test
method results after QIP
implementation. The Agency does not
believe that these draft requirements are
necessary, especially given that under
the final rule, QIPs generally will be
implemented only after a determination
that an owner or operator has failed to
meet a general duty to properly operate
and maintain a source.

Some commenters objected to the
requirement that owners or operators .

state that a QIP has reduced the
likelihood of similar problems occurring
in the future. The Agency believes that
this type of information is appropriate,
but has changed the final rule so that
rather than a certification-style
requirement, the owner or operator is
required to submit documentation that
the QIP has been completed and
reduced the likelihood of similar levels
of excursions or exceedances occurring.
This provision will prOVidethe
permitting authority with the
information necessary to gauge the
completion of a QIP and Whether
follow-up is necessary.

Commenters on the 1996 part 64 Draft
also requested that an owner or operator
be allowed to implement a QIP that
involves only monitoring changes. The
Agency notes that the final rule, like the
1996 part 64 Draft, does not provide for
QIPs that address monitoring only. This
type of change should not be made
through a QIP. By its nature, a QIP
focuses on situations where the owner
or operator has failed to meet its
obligation to properly operate and
maintain a source. The QIP
requirements in the final rule clarify
this approach and no longer mandate
that a QIP be implemented solely
because a set duration of excursions or
exceedances occurs. A source owner
who needs to change approved part 64
monitoring can address any monitoring
problems directly through the
appropriate permit modification
process. For indicator range changes.
the final rule allows owners or operators
to avoid the need for a permit
modification by specifying in the permit
the method by which such ranges will
be established rather than the actual
ranges. See Section ILF. for further
discussion of that issue.

I. Section 64.9-Repomng and
Recordkeeping Provisions

Part 64 generally relies on the
requirements for reporting, compliance
certification, and recordkeeping already
established in part 70. Beyond general
compliance with the part 70
requirements, §64.9(a)(2) clarifies that
part 70 reports that involve part 64
monitoring data must identify summary
data on the number, duration and cause
of: excursions from indicator ranges:
emission limit exceedances; any
corrective actions taken; and monitor
downtime incidents other than those
associated with daily calibration checks.
If applicable. the report must also
document QIP implementation and
completion activities. See Section n.H.
for further discussion of this QIP
reporting provision.

The Agency believes that the
additional information that is required
to be reported under part 64 is
consistent with streamlined reporting
requirements under other monitoring
programs (such as NSPS reporting under
40 CFR 60.7(d)). The Agency also
believes that this information is
necessary to allow permitting
authorities to use part 64 data to track
overall control performance and assure
that owners or operators are operating
part 64 monitoring appropriately and
responding appropriately to excursions
from established indicator ranges.

The recordkeeping requirements
similarly require the owner or operator
to maintain records in conformance
with part 70, The provisions clarify
what part 64 records need to be
maintained and the acceptable formats
for recordkeeping.

The Agency solicited and received
comments on several aspects of the
reporting and recordkeeping
requirements that were included in the
1993 EM proposal. Those reqUirements.
comments and the changes made by
EPA in response to the comments are
described below,
1. Commencement of Reporting Duty

Under the 1993 EM proposal, affected
owners or operators were required to
submit "enhanced monitoring reports."
These enhanced monitoring reports
would have fulfilled essentially the
same function as the part 70 reports
reqUired by §70.6(a)(3)(iii)(A).
proViding permitting authorities with
more regular data on monitoring
compliance than is required under other
provisions, The 1993 EM proposal
reqUired submission of these reports
"[0] n and after the effective date of this
part * * *." Commenters were
concerned that this language could be
interpreted to require reporting prior to
approval of a monitoring plan, They
contended that it would be difficult, if
not impossible. to fulfill the reporting
reqUirement without knowledge of what
monitoring would ultimately be
reqUired, The Agency agrees with these
concerns. The final part 64 rule clarifies
that the obligation to begin reporting
does not commence until the specified
date by which the owner or operator
must beginmonitoring under part 64.
2. Reporting Frequency

The 1993 EM proposal also reqUired
quarterly submission of the above-
mentioned enhanced moni.toring report
for each enhanced monitoring protocol.
Many commenters argued that quarterly
reporting would be too costly and/or
burdensome. The quarterly reporting
requirement is eliminated in the final
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rule. By explicitly relying on part 70
reporting requirements, the Agency has
adopted a requirement that reports be
submitted at least semiannually. The
EPA believes that the minimum part 70
reporting frequency is sufficient to meet
the goals of compliance assurance
monitoring without imposing undue
costs or burdens on affected sources.
The Agency also notes that the 1993 EM
proposal justified quarterly reporting in
part on the similar provision that
existed at that time in part 60 for
quarterly reporting of direct compliance
data. The Agency has since modified
part 60 reporting provisions and no
longer requires quarterly reporting
where the source remains in
compliance. (See §60.7(e) added at 59
FR 12417. March 16. 1994.) The Agency
also notes that part 70 authorizes
permitting authorities to reqUire more
frequent reporting of monitoring data,
when appropriate.

A related prOVision in the 1993 EM
proposal required that each enhanced
monitoring report be postmarked no
later than thirty days after the last day
of the reporting period. A number of
commenters objected to this due date
provision, argUing that thirty days was
insufficient time to analyze and verify
the necessary data and to then assemble
a report reflecting that data, especially
where such data is received from
independent laboratories. Although the
Agency believes that thirty days is
generally suffiCient time to compile the
reports required under the revised part
64, the due date provision has been
eliminated. Instead, by relying on the
reporting reqUirements of part 70, the
Agency requires" prompt" submission
of monitoring reports as defined by the
permitting authority.
3. Report Signature Requirement

The 1993 EM proposal required that
certification by a responsible offiCial be
included in each enhanced monitoring
report. Under this reqUirement the
official had to certify by his or her
signature that he or she had personally
examined the information contained in
the report and its attachments, that the
statements and information were true to
the best of his or her knowledge and
belief, and that he or she was aware of
the penalties (including the pOSSibility
of fine or imprisonment) that could
accrue for submitting false statements
and information or omitting reqUired
statements and information. A number
of commenters were concerned that the
requirement that an official personally
examine all information in the report
and its attachments was impractical,
given the amount of data that would
have to be examined ami the

responsible official's probable lack of
, expertise in the specific areas of the
documents. Commenters also expressed
concerns that the penalty language of
the proposed rule imposed liability on
the responsible official instead of the
persons who might be responsible for
violations, or on the company itself.

. The EPA has eliminated the proposed
report Signature requirement in the final
rule. Instead, part 64 reporting will be
subject to the same certification
requirements as reqUired for all reports
submitted under § 70.5(d). The Agency
believes the use of the part 70 signature
reqUirements is appropriate given the
general reliance on part 70 reporting
reqUirements in part 64.
4. Confidentiality of Report Information

The 1993 EM proposal explicitly
provided that an owner or operator
could assert a confidentiality claim for
information reported under part 64 to
the extent such information was entitled
to protection under section 114 (c) of the
Act. This provision received a generally
favorable response from industry
commenters, some of whom proposed
that the confidentiality provisions be
expanded. This provision is not
included in §64.9 of the final rule. As
noted above, part 64 reporting is
governed by part 70. Information
submitted under part 70 reporting
requirements is already subject to
confidentiality protection pursuant to
§70.4 (b)(3){viii) , as well as section
503(e) of the Act. Any such information
accompanied by a claim of
confidentiality will be treated in
accordance with the regulations of 40
CFR part 2. The Agency believes that
the inclusion of confidentiality
provisions in part 64 is unnecessary due
to the applicability of the protections
contained in part 70.
5. Recordkeeping ReqUirements

Section 64.9(b){1) requires owners
and operators of affected sources to
comply with the recordkeeping
obligations set forth in § 70.6(a) (3)(if).
Part 70 requires that records of the
required monitoring including the
follOWing information be maintained for
a period of at least five years: The date,
place, and time of sampling or
measurements; the date(s) analyses were
performed; the company or entity that
performed the analyses; the analytical
techniques or methods used; the results
of such analyses; and the operating
conditions as existing at the time of
sampling or measurement. Section
64.9(b) clarifies that for purposes of part
64, the records to be maintained
include: Monitoring data, monitor
performance data, corrective actions

taken. the written quality improvement
plan and related implementation
actiVities, and other supporting
information required to be maintained
under part 64. The Agency notes that
the part 64 requirement to keep these
records is not a separate recordkeeping
reqUirement. The Agency believes all of
these records are already reqUired to be
maintained under the general part 70
prOVisions. but includes these specific
types of records in the final rule to
clarify the general part 70 language.

Recordkeeping requirements under
the final rule are not significantly
different from those in the 1993 EM
proposal. Although the 1993 EM
proposal did not explicitly refer to part
70 recordkeeping prOVisions, its
requirements were essentially a
restatement of part 70 requirements in
an enhanced monitoring context.
Owners or operators would have been
required to maintain the same general
information reqUired by part 70 for the
same minimum period of five years. The
preamble to the 1993 EM proposal did
state that the reqUirements were
"consistent with the minimum
recordkeeping provisions in 40 CFR
70.6 (a)(3)."

Both the requirements of the 1993 EM
proposal and the currently applicable
part 70 provisions require the
maintenance of records for a period of
at least five years from the date of the
monitoring sample, measurement.
report or application. A number of
commenters expressed objections to the
five year data retention period. arguing
that the burden of retaining records for
such an extended period was excessive.
Among the proposed alternatives were a
3-year data retention period, consistent
with the Acid Rain Program, or a shorter
period for records covering periods for
Which there were no deviations. The
EPA had included the 5~year period in
the 1993 EM proposal to be consistent
with the minimum requirements of
§70.6. The Agency continues to believe
that this period is appropriate, as part
70 has established the 5-year retention
period as the standard even where less
than five years is required in underlying
rules. For example, part 70 has changed
the record retention time for N5PS and
similar provisions, establishing the 5-
year period for such provisions. By
explicitly relying on part 70
recordkeeping requirements, the Agency
has further affirmed the appropriateness
of employing the 5·year period for part
64 records.

Section 64.6(b) of the 1993 EM
proposal stated that records had to be
available for inspection at the site of an
affected source or at a different site
approved by the permitting authority. In
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addition. the proposed rule required
that such records be maintained so as to
permit prompt submittal if requested by
EPA or the permitting authority. A
number of commenters on the 1993 EM
proposal and the 1996 part 64 Draft
recommended that owners or operators
should be free to decide where facility
records would be kept, argUing that
permitting authority approval shoUld
not be required since most facUities
cannot handle the storage of the data
required by the rule. Because the final
rule relies directly on the reporting and
record keeping requirements of part 70,
the requirement that source owners get
permitting authority approval for off-site
storage of part 64 records has been
deleted.

The recordkeeping provisions of the
1993 EM proposal did not specifically
address the form in which records must
be maintained. Several commenters
supported the idea of storing data in a
non-paper media such as microfiche or
a: form of electronic data storage. They
contended that such storage methods
would reduce the costs and burdens
associated with storing records for the
minimum 5-year period. The Agency
agrees with these comments and
encourages the use of alternative
recordkeeping, proVided appropriate
safeguards are adopted to insure the
integrity and accessibility of the data
over time. Section 64.9(b) (2) of the final
rule therefore explicitly allows the
maintenance of records on alternative
media, such as microfilm. computer
files. magnetic tape disks. or microfiche.
so long as the data are readily available
for inspection and review and the
alternative format does not conflict with
other applicable recordkeeping
provisions. This approach is consistent
with recent general recordkeeping
provisions. such as the NESHAP general
provisions in 40 CFR 63. 10(b).
]. Section 64.1O-Savings Provisions

Because part 64 requirements may
overlap with many other applicable
requirements. §64. 10 of the final rule
clarifies that nothing in part 64 is
intended to excuse the owner or
operator from applicable requirements
under the Act (inclUding emission
limitations or standards as well as other
monitoring requirementS) or to restrict
the authority of the EPA or the
permitting authority to impose
additional monitoring under the Act or
State law. as applicable, For example, it
would be possible for a source to be in
compliance with its QIP, but out of
compliance with an applicable emission
limitation or standard. The owner of
such a source could expect enf01:cement
action for violation of the applicable

emission limitation or standard. even
though there may not be a violation of
part 64. Simply put. adherence to a QIP
does not insulate an owner or operator
against enforcement action for
violations of an underlying emission
limitation or standard. This section also
clarifies that the requirements may not
be used to justify the imposition of less
stringent monitoring under other
programs than would otherwise be
required under those programs. For
instance. in acting on a new source
review permit under title I of the Act,
the part 64 requirements may not be
used to judge the adequacy of the
monitoring in that permit; instead. the
general procedures and practices under
the title I permit program will be used.

The 1993 EM proposal contained
specific savings provisions in the
applicability section (then §64.1) and
the permit application section (then
§64.7). The applicability savings
provision in proposed §64.1(d) clarified
that nothing in part 64 was intended to
excuse owners or operators from other
monitoring, recordkeeping and
reporting requirements that apply
pursuant to other prOVisionsof the Act.
or to restrict the authority of the
Administrator or permitting authority to
impose additional or more restrictive
monitoring. recordkeeping or reporting
requirements under other provisions of
the Act. The permit application
provision in proposed §64.7(d) stated
that owners or operators must still
comply with all other permit
application requirements and
reqUirements established by federal
regulations or by permitting authorities
under federally-approved permit
programs. These savings provisions are
brought together in a single section of
the final rule without significant
changes from the original proposaL

Section 64.10 of the final rule also
states that nothing in part 64 will
interfere with the permitting authority's
or EPA's ability to enforce against
violations of applicable requirements
under the Act or the authority of a
citizen to enforce against violations
pursuant to section 304. This savings
provision was added to the final rule to
clarify the Agency's position on the
relationship of part 64 to certain
enforcement issues. A number of
commenters requested that EPA include
a provision that would shield owners or
operators who comply with part 64 from
enforcement for violations of their
emission limits. As discussed in Section
1.E.3.,the Agency disagrees with this
concept. In cases where the part 64 data
indicate noncompliance with emission
limits, including exceedances.
permitting authorities and the Agency

will be able to take enforcement action.
In other cases, where the part 64
monitoring indicates, but does not
directly establish. the compliance status
of a source, the reasonable assurance of

..compliance based on part 64 data does
not prohibit the Agency from taking
appropriate investigatory or
enforcement steps when noncompliance
is shown by other means. This same
point was clarified in the discussions
accompanying both the H}95and 1996

)part 64 Drafts.
K. Revisions to 40 CFR Part 70 and Part
71

The final rule includes revisions to
parts 70 and 71 to clarify the
relationship between part 64 and the
operating permits program. These
revisions are outlined below.
L Monitoring ReqUirements

The revisions to part 70 allow for
streamlining multiple monitoring
requirements if the streamlined
monitoring is able to assure compliance
at least to the same extent as the
applicable requirements not included as
a result of the streamlining. The Agency
notes that the language in these
revisions is designed to be consistent
with a discussion in section A.5. of
White Paper 2 (See docket item Vl-I-2)
concerning the possibility of
streamlining applicable monitoring and
testing requirements ("§ 70.6 (a)(3)
appears to restrict streamlining by
reqUiring that all "applicable"
monitoring. , . reqUirements be placed
in the permit. . , . The EPA intends to
revise part 70 to reflect this
understanding in a future rulemaking. ") .
The Agency indicated in the 1996 part
64 Draft that it intended to fulfill its
intent to modify part 70 as discussed in
White Paper 2 by including the
appropriate revisions to §70.6(a)(3)(i.) in
conjunction with the part 64
rulemaking. Because the Agency
received strong support for this
proposed action and no negative
comments, the Agency has proceeded to
add this part 70 revision (and the
corresponding revision to part 71) as
part of this rulemaking.
2, Compliance Certification
Requirements

To tailor compliance certification to
the monitoring imposed by part 64. EPA
has revised §70.6 (c)(5)(iii) (and
§7 1.6(c)(5)(iii)) so that a compliance
certification includes the following
elements.

First, the permit conditions being
certified must be identified. Second. the
method(s) and other information used to
determine compliance status of each
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term and condition must be identified.
These method(s) will have to include at
a minimum any testing and monitoring
methods identified in §70.6(a) (3) that
were conducted during the relevant
time period. In addition, if the owner or
operator knows of other material
information (Le., information beyond
reqUired monitoring that has been
specifically assessed in relation to how
the Information potentially affects
compliance status), that information
must be identified and addressed in the
compliance certification. This
reqUirement merely emphasizes the
general prohibition in section 113(c)(2)
of the Act on knOWingly making a false
certification or omitting material
information and the general criminal
section on submitting false information
to the government codified at 18 USC
100 L The revised part 70 provision
does not impose a duty on the owner or
operator to assess every possible piece
of information that may have some
undetermined bearing on compliance.
The description of the methods relied
on by the source owner also will have
to indicate whether the methods
provide continuous or intermittent data.
In accordance with section 114 of the
Act that specifies that the certification
include whether compliance is
continuous or intermittent. the Agency
will interpret the compliance
certification that is based on monitoring
that provides intermittent data as
compliance on an intermittent basis.

Third, the responsible official will
have to certify compliance based on the
results of the identified methods. The
certification must state the compliance
status with the part 70 permit, taking
into account any deviations and noting
as pOSSible exceptions to compliance
any deviations or excursions!
exceedances as defined in part 64 or
other underlying applicable
requirements. Because "deviation" was
defined under part 71 as originally
promulgated. the revisions to part 71
incorporate the concepts of excursion
and exceedance into the §71.6 (a)(3)
definition of "deviation." Therefore.
unlike the part 70 revisions. the revised
compliance certification provision in
part 71 refers only to "deviations."

The owner or operator may include
information in the certification to
document that compliance was
achieved during any periods in which a
pOSSible exception is noted (such as
information that an excursion or
exceedance occurred during a period of
startup or shutdown for which
compliance with an emission limitation
or standards was excused). The
requirement to take into account
deviations. excursions. and exceedances

together with the requirement to
identify whether the method used
prOVides continuous or intermittent data
ensures that the compliance
certification will show whether
compliance is continuous or
intermittent. For example. a compliance
certification based on a method
proViding intermittent data or that notes
any deviations or certain possible
exceptions to compliance as a result of
exceedances or excursions based on
monitoring required by this rule will be
interpreted as shOWing intermittent
compliance. The Agency does not
interpret a certification of intermittent
compliance to necessarily mean that the
responSible official is certifying that
there are periods of noncompliance.
Such a certification can mean that there
are periods of time in which the
source's compliance status is unknown.
When a responsible official certifies
compliance based on a method
proViding continuous data and no
deviations, excursions, or exceedances
have occurred (or all such occurrences
have been adequately addressed by
other information. as explained above).
this will be interpreted as a certification
of continuous compliance. These
provisions implement the requirements
in section 114(a)(3)(Bl. (c), and (D) that
the certification include the methods
used to determine the compliance status
and whether compliance is continuous
or intermittent.

The certification also will have to
include any other facts required by the
permitting authority. This requirement
is already included in parts 70 and 71
as promulgated. Finally. the Agency
notes that the rule allows the owner or
operator to cross-reference the permit or
previous reports to identify the various
information elements reqUired in a
certification. This provision allows the
actual certification to be a short, concise
compliance statement that is not
burdened by restating detailed
information that has already been
provided.

The goal of part 64 is to provide
improved compliance data for
Significant emissions units at title V
major sources. This improvement will
in turn proVide additional data for the
owner or operator to rely on in
certifying compliance. As discussed in
Section LC. above, EPA believes that the
part 64 data will proVide a reliable
means for owners or operators to reach
a conclusion about their compliance
status. However. since the part 64 data
will not necessarily always provide
uneqUivocal proof of compliance or
noncompliance (as a performance or
compliance test method would), there
will be excursions or exceedances

identified through part 64 which raise
questions about compliance status but
may not confirm conclusively that a
source is in noncompliance. The
existence of these occurrences only
indicates the need to review the
compliance information proVided in
order to determine what. if any.
compliance or enforcement actions may
be warranted.

These changes to parts 70 and 71 have
been deveioped based on the proVisions
included in the 1993 EM proposal, as
supplemented by the December 1994
reopened comment period, as well as.
based on the 1995 and 1996 part 64
Drafts. The reporting requirements of
the 1993 EM proposal would have .
reqUired that a responsible official for '
an affected source use enhanced
monitoring data as the basis for the
reqUired title V compliance
certification. The 1993 EM proposal also
required the use of any other data
collected for the purpose of determining
compliance during the monitoring
period. These provisions were the
subject of significant public comment.
Some of these comments seemed to be
based on the belief that the proposed
rule created a separate compliance
certification requirement. The EPA
always intended for these provisions to
operate within the title V compliance
certification process. establishing
additional requirements that units
subject to part 64 had to meet in order
to satisfy title V compliance certiflcation
requirements. To clarify this approach.
the compliance certification provisions
in the final rule were removed from part
64. Instead. § 70.6(c)(S)(iii) of part 70
(and the corresponding section in part
71) has been amended to reflect the
requirements of compliance certification
for those units subject to part 64.

In addition, as discussed above in
Section l.e., EPA reopened the public
comment period on the 1993 EM
proposal and stated EPA's intent that it
may reconsider how to interpret the
meaning of "continuous or intermittent"
in the context of certifying compliance.
The revisions to parts 70 and 71 in
today's rulemaking reflect the position
taken by EPA in that December 1994
notice. Finally. the revisions reflect the
position taken in the final part 64 rule
that monitoring data that do not
constitute formal performance or
compliance test method data may still
be used by the owner or operator to
determine compliance status and to note
any possible exceptiOns to compliance
that are indicated by the monitoring.
This interpretation is consistent with
the existing part 70 which specifically
references the fact that a certification
must consider all of the relevant data
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under §70.6(a) (3), which includes non-
test method monitoring data. Because of
the possible misinterpretations of the
existing language, EPA believes that
clarifying the compliance certification
requirements in conjunction with
promulgating part 64 is appropriate.
III. Administrative Requirements
A. Docket

The EPA is relying on the procedural
requirements of section 307(d) of the
Act for the regulations. In accordance
with those requirements, EPA has
established docket A-9 1-52 for the
regulations. The docket is an organized
and complete file of all the information
submitted to, or otherwise considered
by, EPA in the development of thiS
rulemaking. The principal purposes of
the docket are: (1) To allow interested
parties a means to identify and locate
documents so that they can effectively
participate in the rule making process,
and (2) to serve as the record in case of
judicial review. The docket is available
for public inspection at EPA's Air
Docket, which is listed under the
ADDRESSES section of thiS notice.
B. Executive Order 12866

Under Executive Order 12866 (58 FR
51735, October 4, 1993), EPA must
determine whether a regulatory action is
"significant" and therefore subject to
Office of Management and Budget
(OMB) review and the requirements of
the Executive Order. The order defines
"significant regulatory action" as one
that is likely to result in a rule that may:

(1) have an annual effect on the
economy of $100 million or more or
adversely affect in a material way the
economy. a sector of the economy,
productivity, competition. jobs, the
environment. public health or safety, or
State, local, or tribal governments or
communities:

(2) create a serious inconsistency or
otherwise interfere with an action taken
or planned by another agency;

(3) materially alter the budgetary
impact of entitlements, grants, user fees,
or loan programs or the rights and
obligations of recipients thereof; or

(4) raise novel legal or policy issues
arising out of legal mandates, the
President's priorities, or the principles
set forth in the Executive Order.

EPA assumes as the baseline for its
analysis of part 64 that affected
emissions sources are currently in
compliance with their underlying
emission standards 100 percent of the
time. Thus, there are no emissions
reductions benefitS (and health and
welfare benefits), nor costs for
additional control technology. operation

and maintenance, associated with part
64. EPA believes that some sources, in
response to monitoring data gathered
under part 64, may indeed have to make
investments in control equipment
technology, operation and maintenance
to reduce emissions to comply with
their underlying emissions standards;
however, EPA believes these emission
reductions benefits and costs are not
attributable to part 64-but to the
underlying emissions standards. As
such, EPA has not estimated the benefits
or costs that may result from such
actions to reduce emissions,

EPA has estimated the cost of part 64
to include the cost of development and
implementation of CAM plans, $50
million per year. ($1995). This includes
the cost of determining the monitoring
approach and implementing the
approved design, including 'reporting.
recordkeeping, and certification
activities.

Pursuant to the terms of Executive
Order 12866, it has been determined
that this rule is a "significant regulatory
action" due to its pollcy implications
and was submitted to OMB for review.
Any written comments from OMB to
EPA and any written EPA response to
those comments are included in the
docket. The docket is available for
public inspection at EPA's Air Docket
Section. which is listed in the
ADDRESSES section of this preamble. The
Regulatory Impact Analysis (RIA) for
this rulemaking is included in the
docket.
C. Unfunded Mandates Act

Section 202 of the Unfunded
Mandates Reform Act of 1995
("Unfunded Mandates Act") (signed
into law on March 22. 1995) requires
that the Agency must prepare a
budgetary impact statement before
promulgating a rule that includes a
Federal mandate that may result in
expenditure by State, local, and tribal
governments, in the aggregate, or by the
private sector. of $100 million or more
in anyone year. The budgetary impact
statement must include; (i)
Identification of the Federal law under
which the rule is promulgated: (ii) a
qualitative and quantitative assessment
of anticipated costs and benefits of the
Federal mandate and an analysis of the
extent to which such costs to State,
local, and tribal governments may be
paid with Federal financial assistance;
(Iii) if feasible, estimates of the future
compliance costs and any
disproportionate budgetary effects of the
mandate; (iv) if feasible, estimates of the
effect on the national economy; and (v)
a description of the Agency's prior
consultation with elected

representatives of State. local. and tribal
governments and a summary and
evaluation of the comments and
concerns presented. Section 203
requires the Agency to establish a plan
for obtaining input from and informing.
educating. and adviSing any small
governments that may be significantly
or uniquely impacted by the rule,

Under section 205 of the Unfunded
Mandates Act, EPA must identify and
consider a reasonable number of
regulatory alternatives before
promulgating a rule for which a
budgetary impact statement must be
prepared. The Agency must select from
those alternatives the most cost-effective
and least burdensome alternative that
achieves the objectives of the rule
unless the Agency explains why this
alternative is not selected or unless the
~election of this alternative is
inconsistent with law.

Because this rule is not estimated to
result in the expenditure by State. local,
and tribal governments and the private
sector, in aggregate, of over $100 million
per year, EPA is not required under
UMRA to develop a budgetary impact
statement or to undertake the analysis
under section 205. However. because
certain options considered by EPA
would have resulted in a total cost in
excess of $100 million, EPA did prepare
such statement and analysis and they
are included as part of the Regulatory
Impact Analysis. which is included in
the docket.

To the extent governmental entities
are affected by the rule as permitting
authorities, the costs of the rule are
offset or mitigated by receipt of title V
permit fees, since the rule affects only
title V sources. Part 70 requires sources
of pollution to pay permit fees sufficient
to offset the costs incurred by the
permitting authority in managing its
operating permits program. Since part
64 introduces additional requirements
for permitting authorities. these
incremental costs must be incorporated
into the operating permit fee. Because
Permitting Authority costs may be
transferred to sources of pollution
through the permit fee. the <

administrative and recordkeeping cost
of thiS rulemaking to State, local, and
tribal governments is. for practical
purposes, zero. EPA has also concluded
that. to the extent small governments are
impacted by this regulation because
they are major stationary sources, the
impact will not be significant. See
Section ULE. As a result, UMRA
requirements do not apply to this
rulemaking.



Federal Register / Vol. 62, No. 204 / Wednesday, October 22, 1997 / Rules and Regulations 54939

D. Paperwork Reduction Act
The information collection

requirements in this rule have been
submitted for approval to the Office of
Management and Budget (OMB) under
the Paperwork Reduction Act, 44 V.S.C.
3501 et seq. An Information Collection
Request (ICR) document has been
prepared by EPA (ICR No. 1663.02) and
a copy may be obtained from Sandy
Farmer, OPPE Regulatory Information
Division; V.S. Environmental Protection
Agency (2137); 401 M St., SW.;
Washington, DC 20460 or by calling
(202) 260-2740. The information
requirements are not effective until
OMS approves them.

The information is planned to be
collected to fulfill requirements in both
the title V operating permit program and
part 64 programs. The operating permit
program requires owners or operators of
units that emit air pollutants to submit
annual compliance certifications, to
submit monitoring results at least
semiannually, and to report deviations
promptly. Part 64 reqUires monitoring
for certain emissions units at major
sources subject to the title V operating
permits program. Therefore, the
collection of information is mandated
by the Act. Generally, emissions data
cannot be considered confidential under
the Act. However, to the extent
allowable under the Act, the collection
of information will be entitled to
confidential treatment in accordance
with EPA's procedures established in 40
CFR part 2.

The part 64 rulemaking reqUires
monitoring, compliance certification,
periodic reporting, and recordkeeping
information collections by owners and
operators of title V sources with
controlled pollutant-specific emissions
units that have a pre-control potential to
emit major amounts of regulated air
pollutants. Owners or operators of
affected emissions units will use the
information as the basis for the
compliance certification required by the
operating permit program. and as the
basis for compliance assurance
monitoring reports. Sources may also
use the information to determine and
maintain the efficiency of process or
emissions control devices. Permitting
authorities will use the information to
determining acceptability of proposed
compliance assurance monitoring. to
assess compliance, to input into reports
to other agencies, and, when necessary,
in enforcement proceedings and Quality
Improvement Plans (QIPs). The
information may be used by other
entities, including federal entities and
citizens. EPA will use the information to
perform activities SUch as providing

oversight and guidance to State and
local agencies, and to assess requests for
alternative monitoring.

The implementation schedule for part
64 will phase-in implementation over a
number of years, so that not all sources
will have reporting and recordkeeping
impacts in the first three years of
implementation. The estimated
annualized cost of CAM on a national
level for the first three years of
implementation is $7,891,000 (in 1995

. dollars). The annual average total
capital and operation and maintenance
costs are estimated at $1,230,000 (in
1995 dollars) for the first three years of
implementation. The annual average
burden hours for the first three years of
implementation are estimated at
147.560. The Agency estimated the
incremental reporting burden for this
collection to average 1 hour annually
per response, and to require between 26
and 390 hours annually for
recordkeeping per response. This
includes time for conducting activities
over and above the requirements of part
70 such as an accounting of the number.
duration and cause of monitor
downtime incidents and exceedances, a
reporting of corrective actions, and
keeping records of data used to
document the adequacy of monitoring.
Note that the average burden hours and
costs represent those estimated for the
first three years of the rule's
implementation during which a
relatively small percentage of the
affected pollutant-specific emission
units will be subject to part 64
requirements. More units will be
affected per year in the six to eight years
follOWing the rule's publication and the
reporting and recordkeeping burden
will also increase. See the RIA for more
discussion of the costs associated with
years beyond the first three years.

Burden means the total time, effort, or
financial resources expended by persons
to generate, maintain, retain, or disclose
or proVide information to or for a
Federal agency. This includes the time
needed to review instructions: develop,
acqUire. install, and utilize technology
and systems for the purposes of
collecting, validating, and verifying
information. processing and
maintaining information, and disclosing
and prOViding information; adjust the
existing ways to comply with any
previously applicable instructions and
requirements: train personnel to be able
to respond to a collection of
information: and transmit or otherwise
disclose the information.

An Agency may not conduct or
sponsor. and a person is not reqUired to
respond to a collection of information
unless it displays a currently valid OMS

control number. The OMB control
..numbers for EPA's regulations are listed
in 40 CFR part 9 and 48 CFR Ch. 15.

Send comments on the Agency's need
for thiS information. the accuracy of the
provided burden estimates. and any
suggested methods for minimizing
respondent burden, including through
the use of automated collection
techniques to the Director, OPPE
Regulatory Information Division: U.S.
Environmental Protection Agency
(2137),401 M St.. Sw., Washington DC
20460; and to the Office of Information
and Regulatory Affairs. Office of
Management and Budget, 725 17th St..
NW., Washington, DC 20503, marked
"Attention: Desk Officer for EPA."
Comments are requested within
November 21, 1997. Include the ICR
number in any correspondence,
E. Regulatory Flexibility Act

The Agency has determined that it is
not necessary to prepare a regulatory
fleXibility analysis in connection with
this rule. A screening analysis was
prepared to examine the potential for
significant adverse impacts on small
entities associated with specific
monitoring and certification provisions.
For small governmental entities that
may own or operate affected sources.
EPA determined that the most likely
small government and organization
sources affected by the rule are
municipal power plants and hospitals.
After analysis. EPA determined that.
given the relatively low numbers of
impacted sources(l40 small government
utilities and 70 small organizations
(hospitals)), the low percentage of
impacted sources out of the total
number of similar sources (11-18
percent of small government utilities
and 3 percent of hospitals), and the low
cost impacts associated with CAM
(assumed similar to the cost impact on
small business as discussed below),
there will not be a significant impact
upon a substantial number of small
governments and organizations. See
Section V of the Regulatory Impact
Analysis included in the docket.
Nevertheless, in developing the rule.
EPA did provide numerous
opportunities for consultation with
interested parties, including State, local,
and tribal governments. at public
conferences and meetings. The EPA
evaluated the comments and concerns
expressed, and the rule reflects, to the
extent consistent with the Act, those
comments and concerns. Most
importantly, the Agency received
comments from approximately 80
representatives of municipally-owned
electriC utilities that suggested
exemptions for small municipal utility



54940 Federal Register I Vol. 62, No. 204 / Wednesday, October 22, 1997 I Rules and Regulations

units. In response, the rule Includes an
exemption for certain municipally-
owned electric utility units that could
be affected by the rule. These
procedures ensured State and local
governments an opportunity to give
meaningful and timely input and obtain
Information, education and advice on
compliance.

EPA estimates 4,957 small firms
nationwide could be affected by CAM.
A total of 40 affected small firms within
this group could have a potential impact
over one percent of average annual
revenues. The ratio is 0.0087. or less
than one percent, which represents the
percent of small affected firms that may
experience greater than a I percent (but
less than a 3 percent) increase in costs
due to CAM. EPA believes that these
estimates of the number of firms
affected and the level of cost impact are
.overstated due to several conservative
assumptions in the analysis. These
assumptions are described in Chapter 5
of the Regulatory Impact Analysis.
Given the conservativeness of this
assessment and the fact that 99 percent
of the affected small businesses are
expected to have impacts of less than 1
percent and no small business is likely
to experience costs exceeding 3 percent.
the EPA concludes that CAM will not
have a Significant economic impact on
a substantial number of small
businesses. In addition, EPA also notes
that the use of general permits under
title V and assistance through the small
business assistance program provisions
oftitle V will assist in reducing the
impacts of the part 64 requirements on
small businesses.

Accordingly. considering all of the
above information. EPA concludes that
this rule will not have a significant
economic impact on a substantial
number of small entities.
F. Submission to Congress and the
General Accounting Office

Under 5 U.S.C. 801 (a)(l)(A) as added
by the Small Business Regulatory
Enforcement Fairness Act of 1996. EPA
submitted a report containing this rule
and other required information to the
U.S. Senate, the U.S. House of
Representatives, and the Comptroller
General of the General Accounting
Office prior to publication of the rule in
today's Federal Register. This rule is
not a "major rule" as defined by U.S.c.
804(2).

List of Subjects
40 CFR Part 64

Environmental protection. Air
pollution control. Monitoring, Operating

permits, Reporting and recordkeeping
reqUirements.
40 CFR Part 70

Air pollution control, Monitoring.
Operating permits. Reporting and
recordkeeping reqUirements.
40 CFR Part 71

Air pollution control. Monitoring.
Operating permits, Reporting and
recordkeeping reqUirements.

Dated: October 3. 1997.
Carol M. Browner,
Administrator.

For the reasons set out in the
preamble. title 40, chapter! of the Code
of Federal Regulations is amended as
follows:

1. Part 64 is added to read as follows:

PART 64-COMPLIANCE ASSURANCE
MONITORING

Sec.
64.1 Definitions.
64.2 Applicability.
64.3 Monitoring design criteria.
64.4 Submittal requirements.
64.5 Deadlines for submittals.
64.6 Approval of monitoring.
64.7 Operation of approved monitoring.
64.8 Quality improvement plan (QIP)

requirements.
64.9 Reporting and recordkeeping

requirements.
64.10 Savings provisions.

Authority: 42 U.S.C. 7414 and 7661~766lf.

§64.1 Definitions.
The follOWing definitions apply to

this part. Except as specifically
provided in this section, terms used in
thiS part retain the meaning accorded
them under the applicable provisions of
the Act.

Act means the Clean Air Act, as
amended by Pub.L. 101-549,42 use.
7401, et seq.

Applicable requirement shall have the
same meaning as proVided under part
70 of this chapter.

Capture system means the eqUipment
(including but not limited to hoods~
ducts. fans. and booths) used to contain.
capture and transport a pollutant to a
control device.

Continuous compliance
determination method means a method.
specified by the applicable standard or
an afplicable permit condition, which:

(l Is used to determine compliance
with an emission limitation or standard
on a continuous basis, consistent with
the averaging period established for the
emission limitation or standard: and

(2) Provides data either in units of the
standard or correlated directly with the
compliance limit.

Control device means equipment,
other than inherent process eqUipment.

that is used to destroy or remove air
pollutant(s) prior to discharge to the
atmosphere. The types of equipment
that may commonly be used as control
devices include. but are not limited to,
fabric filters. mechanical collectors.
electrostatic precipitators, inertial
separators, afterburners, thermal or
catalytic incinerators. adsorption
devices (such as carbon beds),
condensers, scrubbers (such as wet
collection and gas absorption deVices) ,
selective catalytic or non-catalytic
reduction systems, flue gas recirculation
systems, spray dryers, spray towers,
mist eliminators, acid plants. sulfur
recovery plants, injection systems (such
as water, steam, ammonia, sorbent or
limestone injection), and combustion
devices independent of the particular
process being conducted at an emissions
unit (e.g., the destruction of emissions
achieved by venting process emission
streams to flares. boilers or process
heaters). For purposes of this part, a
control device does not include passive
control measures that act to prevent
pollutants from forming. such as the use
of seals, lids. or roofs to prevent the
release of pollutants, use of low-
polluting fuel or feedstocks, or the use
of combustion or other process design
features or characteristics. If an
applicable reqUirement establishes that
particular equipment which otherwise
meets this definition of a control device
does not constitute a control device as
applied to a particular pollutant-specific
emissions unit, then that definition
shall be binding for purposes of this
part.

Data means the results of any type of
monitoring or method, including the
results of instrumental or non-
instrumental monitoring; emission
calculations, manual sampling
procedures. recordkeeping procedures,
or any other form of information
collection procedure used in connection
with any type of monitoring or method.

Emission limitation or standard
means any applicable requirement that
constitutes an emission limitation,
emission standard, standard of
performance or means of emission
limitation as defined under the Act. An
emission limitation or standard may be
expressed in terms of the pollutant.
expressed either as a specific quantity,
rate or concentration of emissions (e.g"
pounds of S02 per hour, pounds of 502
per million British thermal units of fuel
input, kilograms ofVOC per liter of
applied coating solids, or parts per
million by volume of 502) or as the
relationship of uncontrolled to
controlled emissions (e.g.• percentage
capture and destruction efficiency of
VOC or percentage reduction of S02).
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An emission limitation or standard may
also be expressed either as a work
practice, process or control device
parameter, or other form of specific
design. equipment, operational. or
operation and maintenance
reqUirement. For purposes of this part.
an emission limitation or standard shall
not include general operation
requirements that an owner or operator
may be required to meet, such as
reqUirements to obtain a permit, to
operate and maintain sources in
accordance with good air pollution
control practices, to develop and
maintain a malfunction abatement plan,
to keep records. submit reports, or
conduct monitoring.

Emissions unit shall have the same
meaning as provided under part 70 of
this chapter.

Exceedance shall mean a condition
that is detected by monitoring that
provides data in terms of an emission
limitation or standard and that indicates
that emissions (or opacity) are greater
than the applicable emission limitation
or standard (or less than the applicable
standard in the case of a percent
reduction requirement) consistent with
any averaging period specified for
averaging the results of the monitoring.

Excursion shall mean a departure
from an indicator range established for
monitoring under this part. consistent
with any averaging period specified for
averaging the results of the monitoring,

Inherent process equipment means
eqUipment that is necessary for the
proper or safe functioning of t.l-]e
process. or material recovery equipment
that the owner or operator documents is
installed and operated primarily for
purposes other than compliance with air
pollution regulations. EqUipment that
must be operated at an efficiency higher
than that achieved during normal
process operations in order to comply
with the applicable emission limitation
or standard is not inherent process
equipment. For the purposes of this
part. inherent process equipment is not
considered a control device.

Major source shall have the same
meaning as proVided under part 70 or
71 of this chapter.

Monitoring means any form of
collecting data on a routine basis to
determine or otherwise assess
compliance with emission limitations or
standards. Recordkeeping may be
considered monitoring where such
records are used to determine or assess
compliance with an emission limitation
or standard (such as records of raw
material content and usage. or records
documenting compliance with work
practice reqUirements). The conduct of
compliance method tests. such as the

procedures in appendix A to part 60 of
this chapter. on a routine periodic basis
may be considered monitoring (or as a
supplement to other monitoring).
provided that reqUirements to conduct
such tests on a one-time basis or at such
times as a regulatory authority may
require on a non-regular basis are not
considered monitoring requirements for
purposes of this paragraph. Monitoring
may include one or more than one of the
follOWing data collection techniques.
where appropriate for a particular
circumstance:

(1) Continuous emission or opacity
monitoring systems.

(2) Continuous process. capture
system, control device or other relevant
parameter monitoring systems or
procedures. including a predictive
emission monitoring system.

(3) Emission estimation and
calculation procedures (e.g.. mass
balance or stoichiometric calculations).

(4) Maintenance and analysis of
records of fuel or raw materials usage.

(5) Recording results of a program or
protocol to conduct specific operation
and maintenance procedures.

(6) Verification of emissions. process
parameters. capture system parameters.
or control device parameters using
portable or in situ measurement devices.

(7) Visible emission observations.
(8) Any other form of measuring.

recording. or verifying on a routine basis
emissions. process parameters, capture
system parameters, control device
parameters or other factors relevant to
assessing compliance with emission
limitations or standards.

Owner or operator means any person
who owns, leases. operates, controls or
supervises a stationary source subject to
this part.

Part 70 or 71 permit shall have the
same meaning as prOVided under part
70 or 71 of this chapter, provided that
it shall also refer to a permit issued.
renewed. amended, revised, or modified
under any federal permit program
promulgated under title V of the Act.

Part 70 or 7I permit application shall
mean an application (including any
supplement to a previously submitted
application) that is submitted by the
owner or operator in order to obtain a
part 70 or 71 permit:

Permitting authority shall have the
same meaning as provided under part
70 or 71 of this chapter.

Pollutant-specific emissions unit
means an emissions unit considered
separately with respect to each
regulated air pollutant.

Potential to emit shall have the same
meaning as provided under part 70 or
71 of this chapter, prOVided that it shall
be applied with respect to an

"emissions unit" as defined under this
part in addition to a "stationary source"
as provided under part 70 or 71 of thiS
chapter.

Predictive emission monitoring
system (PEMSj means a system that uses
process and other parameters as inputs
to a computer program or other data
reduction system to produce values in
terms of the applicable emission
limitation or standard.

Regulated air pollutant shall have the
same meaning as prOVided under part
70 or 71 of this chapter.

§64.2 Applicability.
(a) General applicability. Except for

backup utility units that are exempt
under paragraph (b)(2) of this section.
the requirements of this part shall apply
to a pollutant-specific emissions unit at
a major source that is required to obtain
a part 70 or 71 permit if the unit satisfies
all of the follOWing criteria:

(1) The unit is subject to an emission
limitation Orstandard for the applicable
regulated air pollutant (or a surrogate
thereof). other than an emission
limitation or standard that is exempt
under paragraph (b)(1) of this section;

(2) The unit uses a control device to
achieve compliance with any such
emission limitation or standard: and

(3) The unit has potential pre-control
device emissions of the applicable
regulated air pollutant that are equal to
or greater than 100 percent of the
amount. in tons per year. required for a
source to be classified as a major source.
For purposes of thiS paragraph.
"potential pre-control device
emissions" shall have the same meaning
as "potential to emit," as defined in
§64.1, except that emission reductions
aChieved by the applicable control
device shall not be taken into account.

(b) Exemptions-. (1} Exempt
emission limitations or standards. The
requirements of this part shall not apply
to any of the follOWing emission
limitations or standards:

(i) Emission limitations or standards
proposed by the Administrator after
November 15. 1990 pursuant to section
111 or 112 of the Act.

(il) Stratospheric ozone protection
requirements under title VI of the Act.

(Hi) Acid Rain Program requirements
pursuant to sections 404.405,406,
407(a}. 407(b), or 410 of the Act.

(iv) Emission limitations or standards
or other applicable requirements that
apply solely under an emissions trading
program approved or promulgated by
the Administrator under the Act that
allows for trading emissions within a
source or between sources.
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(v) An emissions cap that meets the
requirements specified In §70.4(b)(l2)
or §71.6(a)(l3)(iii) of this chapter.

(vi) Emission limitations or standards
for which a part 70 or 71 permit
specifies a continuous compliance
determination method, as defined in
§64.1. The exemption provided in this
paragraph (b)(l)(vi) shall not apply if
the applicable compliance method
includes an assumed control device
emission reduction factor that could be
affected by the actual operation and
maintenance of the control device (such
as a surface coating tine controlled by
an incinerator for which continuous
compliance is determined by calculating
emissions on the basis of coating
records and an assumed control device
efficiency factor based on an initial
performance test; in this example, this
part would apply to the control device
and capture system, but not to the
remaining elements of the coating line,
such as raw material usage).

(2) Exemption for backup utility
power emissions units. The
requirements of thiS part shall not apply
to a utility unit, as defined in § 72.2 of
this chapter. that is municipally-owned
if the owner or operator provides
documentation in a part 70 or 71 permit
application that:

(1) The utility unit is exempt from all
monitoring requirements in part 75
(including the appendices thereto) of
this chapter;

(il) The utility unit is operated for the
sole purpose of proViding electricity
during periods of peak electrical
demand or emergency situations and
will be operated consistent with that
purpose throughout the part 70 or 71
permit term. The owner or operator
shall prOVide historical operating data
and relevant contractual obligations to
document that this criterion is satisfied:
and

(Hi)The actual emissions from the
utility unit, based on the average annual
emissions over the last three calendar
years of operation (or such shorter time
period that is available for units with
fewer than three years of operation) are
less than 50 percent of the amount in
tons per year reqUired for a source to be
classified as a major source and are
expected to remain so.

§64.3 Monitoring design criteria.
(a) General criteria. To prOVidea

reasonable assurance of compliance
with emission limitations or standards
for the anticipated range of operations at
a pollutant-specific emissions unit.
monitoring under this part shall meet
the follOWinggeneral criteria:

(1) The owner or operator shall design
the monitoring to obtain data for one or

more indicators of emission control
performance for the control device, any
associated capture system and. if
necessary to satisfy paragraph (a)(2)of
this section. processes at a pollutant-
specific emissions unit Indicators of
performance may include. but are not
limited to. direct or predicted emissions
(induding visible emissions or opacity),
process and control deVice parameters
that affect control device (and capture
system) efficiency or emission rates, or
recorded findings of inspection and
maintenance activities conducted by the
owner or operator.

(2) The owner or operator shall
establish an appropriate range(s) or
designated condition(s) for the selected
indicator(s) such that operation within
the ranges proVides a reasonable
assurance of ongOing compliance with
emission limitations or standards for the
anticipated range of operating
conditions. Such range(s) or
condition(s) shall reflect the proper
operation and maintenance of the
control device (and associated capture
system), in accordance with applicable
design properties, for minimizing
emissions over the anticipated range of
operating conditions at least to the level
reqUired to achieve compliance with the
applicable reqUirements. The reasonable
assurance of compliance will be
assessed by maintaining performance
within the indicator range(s) or
designated condition(s). The ranges
shall be established in accordance with
the design and performance
reqUirements in this section and
documented in accordance with the
requirements in §64.4. If necessary to
assure that the control device and
associated capture system can satisfy
this criterion. the owner or operator
shall monitor appropriate process
operational parameters (such as total
throughput where necessary to stay
within the rated capaCity for a control
device), In addition. unless specifically
stated otherwise by an applicable
requirement, the owner or operator shall
monitor indicators to detect any bypass
of the control device (or capture system)
to the atmosphere, if such bypass can
occur based on the design of the
pollutant-specific emissions unit.

(3)The design of indicator ranges or
designated conditions may be: .

(i) Based on a Single maximum or
minimum value if appropriate (e.g.,
maintaining condenser temperatures a
certain number of degrees below the
condensation temperature of the
applicable compound(s) being
processed) or at multiple levels that are
relevant to distinctly different operating
conditions (e.g., high versus low load
levels).

.. (ii) Expressed as a function of process
variables (e.g., an indicator range
expressed as minimum to maximum
pressure drop across a venturi throat in
a particulate control scrubber).

(iii) Expressed as maintaining the
applicable parameter in a particular
operational status or designated
condition (e.g., position of a damper
controlling gas flow to the atmosphere
through a by-pass duct).

(iv) Established as interdependent
between more than one indicator.

(b) Performance criteria. The owner or
operator shall design the monitoring to
meet the follOWingperformance criteria:

(1) Specifications that prOVide for
obtaining data that are representative of
the emissions or parameters being
monitored (such as detector location
and installation specifications. if
applicable) .

(2) For new or modified monitoring
equipment. verification procedures to
confirm the operational status of the
monitoring prior to the date by which
the owner or operator must conduct
monitoring under this part as specified
in §64.7(a). The owner or operator shall
consider the monitoring equipment
manufacturer's requirements or
recommendations for installation,
calibration, and start-up operation.

(3) Quality assurance and control
practices that are adequate to ensure the
continUing validity of the data. The
owner or operator shall consider
manufacturer recommendations or
requirements applicable to the
monitoring in developing appropriate
quality assurance and control practices.

(4) Specifications for the frequency of
conducting the monitoring. the data
collection procedures that will be used
(e.g.. computerized data acquisition and
handling, alarm sensor. or manual log
entries based on gauge readings). and, if
applicable, the period over which
discrete data points will be averaged for
the purpose of determining whether an
excursion or exceedance has occurred.

(i) At a minimum. the owner or
operator shall design the period over
which data are obtained and, if
applicable, averaged consistent with the
characteristics and typical variability of
the pollutant-spedfic emissions unit
(including the control device and
associated capture system). Such
intervals shall be commensurate with
the time period over which a change in
control device performance that would
require actions by owner or operator to
return operations within normal ranges
or deSignated conditions is likely to be
observed.

(il) For all pollutant-specific
emissions units with the potential to
emit, calculated including the effect of
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control devices, the applicable regulated
air pol.1utant in an amount equal to or
greater than 100 percent of the amount,
in tons per year, required for a source
to be classified as a major source, for
each parameter monitored, the owner or
operator shall collect four or more data
values equally spaced over each hour
and average the values, as applicable,
over the applicable averaging period as
determined in accordance with
paragraph (b)(4)(i) of this section. The
permitting authority may approve a
reduced data collection frequency. if
appropriate, based on information
presented by the owner or operator
concerning the data collection
mechanisms available for a particular
parameter for the particular pollutant·
specific emissions unit (e.g., integrated
raw material or fuel analysis data,
noninstrumental measurement of waste
feed rate or visible emissions, use of a
portable analyzer or an alann sensor).

(Hi) For other pollutant·specific
emissions units. the frequency of data
collection may be less than the
frequency specified in paragraph
(b)(4)(a) of thiS section but the
monitoring shall include some data
collection at least once per 24·hour
period (e.g., a daily inspection of a
carbon adsorber operation in
conjunction with a weekly or monthly
check of emissions with a portable
analyzer).

(c) Evaluation factors. In designing
monitoring to meet the requirements in
paragraphs (a) and (b) of this section,
the owner or operator shall take into
account site·specific factors including
the applicability of existing monitoring
equipment and procedures. the ability
of the monitoring to account for process
and control device operational
variability. the reliability and latitude
built into the control technology, and
the level of actual emissions relative to
the compliance limitation.

(d) Special criteria for the use of
continuous emission, opacity or
predictive monitoring systems. (1) If a
continuous emission monitoring system
(CEMS), continuous opacity monitoring
system (COMS) or predictive emission
monitoring system (PEMS) is reqUired
pursuant to other authority under the
Act or state or local law, the owner or
operator shall use such system to satisfy
the requirements ofthis part.

(2) The use of a CEMS. COMS, or
PEMS that satisfies any of the following
monitoring requirements shall be
deemed to satisfy the general deSign
criteria in paragraphs (a) and (h) of this
section, proVided that a COMS may be
subject to the criteria for establishing
indicator ranges under paragraph (a) of
this section: '

(i) Section 51.214 and appendix P of
part 51 of this chapter;

(ii) Section 60.13 and appendix B of
part 60 of this chapter;

(Hi) Section 63.8 and any applicable
performance specifications required
pursuant to the appllcable subpart of
part 63 of this chapter:

(iv) Part 75 of this chapter;
(v) Subpart H and appendiX IX of part

266 of this chapter; or
(Vi)If an applicable reqUirement does

not otherwise reqUire compliance with
the requirements listed in the preceding
paragraphs (d)(2)(i) through (v) of this
section, comparable reqUirements and
specifications established by the
permitting authority.

(3) The owner or operator shall design
the monitoring system subject to this
paragraph (d) to:

(i) Allow for reporting of exceedances
(or excursions if applicable to a COMS
used to assure compliance with a
particulate matter standard), consistent
with any period for reporting of
exceedances in an underlying
reqUirement. If an underlying
requirement does not contain a
provision for establishing an averaging
period for the reporting of exceedances
or excursions. the criteria used to
develop an averaging period in (b)(4) of
this section shall apply; and

(ii) Provide an indicator range
consistent with paragraph (a) of this
section for a COMS used to assure
compliance with a particulate matter
standard. If an opacity standard applies
to the pollutant-specific emissions unit,
such limit may be used as the
appropriate indicator range unless the
opacity limit fails to meet the criteria in
paragraph (a) of this section after
considering the type of control device
and other site-specific factors applicable
to the pollutant-specific emissions unit.

§64.4 Submittal requirements.
(a) The owner or operator shall submit

to the permitting authority monitoring
that satisfies the design requirements in
§ 64.3. The submission shall include the
following information:

(1) The indicators to be monitored to
satisfy §§ 64.3 (a)(1)-(2);

(2) The ranges or designated
conditions for such indicators, or the
process by which such indicator ranges
or designated conditions shall be
established;

(3) The performance criteria for the
monitoring to satisfy §64.3(b); and

(4) If applicable. the indicator ranges
and performance criteria for a CEMS,
COMS or PEMS pursuant to §64.3 (d).

(h) As part of the information
submitted. the owner or operator shall
submit a justification for the proposed

elements of the monitoring. If the
performance specifications proposed to
satisfy §64.3(b)(2) or (3) include
differences from manufacturer
recommendations, the owner or
operator shall explain the reasons for
the differences between the
requirements proposed by the owner or
operator and the manufacturer's
recommendations or requirements. The
owner or operator also shall submit any
data supporting the justification, and
may refer to generally available sources
of information used to support the
justification (such as generally available
air pollution engineering manuals. or

.EPA or permitting authority
publications on appropriate monitoring
for various types of control devices or
capture systems). To justify the
appropriateness of the monitoring
elements proposed, the owner or
operator may rely in part on existing
applicable requirements that establish
the monitoring for the applicable
pollutant·specific emissions unit or a
similar unit. If an owner or operator
relies on presumptively acceptable
monitoring, no further justification for
the appropriateness of that monitoring
should be necessary other than an
explanation of the applicability of such
monitoring to the unit in question.
unless data or information is brought
forward to rebut the assumption.
Presumptively acceptable monitoring
includes:

(1) Presumptively acceptable or
reqUired monitoring approaches,
established by the permitting authority
in a rule that constitutes part of the
applicable impiementation plan
required pursuant to title Iof the Act,
that are designed to achieve compliance
with this part for particular pollutant·
specific emissions units;

(2) Continuous emission, opacity or
predictive emission monitoring systems
that satisfy applicable monitoring
requirements and performance
specifications as specified in §64.3(d);

(3) Excepted or alternative monitoring
methods allowed or approved pursuant
to part 75 of this chapter;

(4) Monitoring included for standards
exempt from this part pursuant to
§64.2(b)(1)(i) or (vi) to the extent such
monitoring is applicable to the
performance of the control device (and
associated capture system) for the
pollutant·specific emissions unit; and

(5) Presumptively acceptable
monitoring identified in gUidance by
EPA. Such gUidance will address the
requirements under §§ 64.4(a). (b), and
(c) to the extent practicable.

(c)(1) Except as provided in paragraph
(d) of this section, the owner or operator
shall submit control device (and process
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and capture system. if applicable)
operating parameter data obtained
during the conduct of the applicable
compliance or performance test
conducted under conditions specified
by the applicable rule. If the applicable
rule does not specify testing conditions
or only partially specifies test
conditions. the performance test
generally shall be conducted under
conditions representative of maximum
emissions potential under anticipated
operating conditions at the pollutant-
spedfic emissions unit. Such data may
be supplemented. If desired. by
engineering assessments and
manufacturer's recommendations to
justify the indicator ranges (or. if
applicable. the procedures for
establishing such indicator ranges).
Emission testing is not required to be
conducted over the entire indicator
range or range of potential emissions.

(2) The owner or operator must
document that no changes to the
pollutant-specific emissions unit,
including the control device and
capture system. have taken place that
could result in a significant change in
the control system performance or the
selected ranges or designated conditions
for the indicators to be monitored since
the performance or compliance tests
were conducted.

(d) If existing data from uniHpecific
compliance or performance testing
specified in paragraph (c) of this section
are not available, the owner or operator:

(1) Shall submit a test plan and
schedule for obtaining such data in
accordance with paragraph (e) of this
section: or

(2) May submit indicator ranges (or
procedures for establishing indicator
ranges) that rely on engineering
assessments and other data. provided
that the owner or operator demonstrates
that factors specific to the type of
monitoring. control device. or pollutant-
specific emissions unit make
compliance or performance testing
unnecessary to establish indicator
ranges at levels that satisfy the criteria
in§64.3(a).

(e) If the monitoring submitted by the
owner or operator requires installation.
testing. or other necessary activities
prior to use of the monitoring for -,
purposes of this part. the owner or
operator shall include an
implementation plan and schedule for
installing. testing and performing any
other appropriate activities prior to use
of the monitoring. The implementation
plan and schedule shall prOVidefor use
of the monitoring as expeditiously as
practicable after approval of the
monitoring in the part 70 or 71 permit
pursuant to § 64.6. but in no case shall

the schedule for completing installation
and beginning operation of the
monitoring exceed 180 days after
approval of the permit. -

(f) If a control device is common to
inore than one pollutant-specific
emissions unit, the owner or operator
may submit monitoring for the control
device and identify the pollutant-
specific emissions units affected and
any process or associated capture device
conditions that must be maintained or
monitored in accordance with §64.3(a)
rather than submit separate monitoring
for each pollutant-specific emissions
unit.

(g) If a single pollutant-specific
emissions unit is controlled by more
than one control device similar in
design and operation. the owner or
operator may submit monitoring that
applies to all the control devices and
identify the control devices affected and
any process or associated capture device
conditions that must be maintained or
monitored in accordance with §64.3(a)
rather than submit a separate
description of monitoring for each
control device.

§64.5 Deadlines for submittals.
(a) Large pollutant-specific emissions

units. For all pollutant-specific
emissions units with the potential to
emit (taking into account control
devices to the extent appropriate under
the definition of this term in §64.l) the
applicable regulated air pollutant in an
amount equal to or greater than 100
percent of the amount. in tons per year.
required for a source to be classified as
a major source, the owner or operator
shall submit the information required
under §64.4 at the follOWingtimes:

(1) On or after April 20, 1998, the
owner or operator shall submit
information as part of an application for
an initial part 70 or 71 permit if. by that
date, the application either:

(i) Has not been filed: or
(il) Has not yet been determined to be

complete by the permitting authority.
(2) On or after Apri120, 1998, the

owner or operator shall submit
information as part of an application for
a significant permit revision under part
70 or 71 of this chapter, but only with
respect to those pollutant-specific
emissions units for which the proposed
permit revision is applicable.

(3)The owner or operator shall
submit any information not submitted
under the deadlines set forth in
paragraphs (a)(1) and (2) of this section
as part of the application for the renewal
of a part 70 or 71 permit.

(b) Other pollutant-specific emissions
units. For all other pollutant-specific
emissions units subject to this part and

not subject to §64.5(a). the owner or
operator shaU submit the information
required under §64.4 as part of an
application for a renewal of a part 70 or
71 permit

(c)The effective date for the
requirement to submit information
under §64.4 shall be as specified
pursuant to paragraphs (a)-(b) of this
section and a permit reopening to
reqUire the submittal of information
under this section shall not be reqUired
pursuant to § 70.7({)(1)(1)of this chapter.
provided. however. that. if a part 70 or
71 permit is reopened for cause by EPA
or the permitting authority pursuant to
§ 70.7(f)(l)(iii) or (iv), or § 71.7(f) or (g).
the applicable agency may require the
submittal of information under this
section for those pollutant-specific
emissions units that are subject to this
part and that are affected by the permit
reopening.

(d) Prior to approval of monitoring
that satisfies this part, the owner or
operator is subject to the requirements
of § 70.6(a)(3)(I)(B).

§64.6 Approval of monitoring.
(a) Based on an application that

includes the information SUbmitted in
accordance with § 64.5. the permitting
authority shall act to approve the
monitoring submitted by the owner or
operator by confirming that the
monitoring satisfies the reqUirements in
§64.3.

(b) In apprOVingmonitoring under
this section. the permitting authority
may condition the approval on the
owner or operator collecting additional
data on the indicators to be monitored
for a pollutant-specific emissions unit,
including reqUired compliance or
performance testing. to confirm the
ability of the monitoring to provide data
that are sufficient to satisfy the
requirements of this part and to confirm
the appropriateness of an indicator
rangers) or designated condition(s)
proposed to satisfy §64.3 (a)(2) and (3)
and consistent with the schedule in
§64.4(e).

(e) If the permitting authority
approves the proposed monitoring, the
permitting authority shall establish one
or more permit terms or conditions that
specify the required monitoring in
accordance with § 70.6 (a)(3)(i) of this
chapter. At a minimum. the permit shall
specify:

(1)The approved monitoring
approach that includes all of the
following: _

(i)The indicator(s) to be monitored
(such as temperature, pressure drop.
emissions, or similar parameter);

(il) The means or device to be used to
measure the indicator(s) (such as



Federal Register / Vol. 62, No. 204 / Wednesday, October 22, 1997 / Rules and Regulations 54945

temperature measurement device. visual
observation, or CEMS): and

(Hi) The performance requirements
established to satisfy §64.3(b) or (d), as
ap\::JlIcable.

(2) The means by which the owner or
operator will define an exceedance or
excursion for purposes of responding to
and reporting exceedances or excursions
under §§ 64.7 and 64.8 of this part. The
permit shall specify the level at which
an excursion or exceedance will be
deemed to occur, including the
appropriate averaging period associated
with such exceedance or excursion. For
defining an excursion from an indicator
range or designated condition. the
permit may either include the specific
value(s) or condition(s) at which an
excursion shall occur, or the specific
procedures that will be used to establish
that value or condition. If the latter, the
permit shaH specify appropriate notice
procedures for the owner or operator to
notify the permitting authority upon any
establishment or reestablishment of the
value.

(3) The obligation to conduct the
monitoring and fulfill the other
obligations specified in §§ 64.7 through
64.9 of this part.

(4) If appropriate, a minimum data
availability reqUirement for valid data
collection for each averaging period.
and, if appropriate, a minimum data
availability requirement for the
averaging periods in a reporting period.

(d) If the monitoring proposed by the
owner or operator reqUires installation,
testing or final verification of
operational status, the part 70 or 71
permit Shall include an enforceable
schedule with appropriate milestones
for completing such installation, testing,
or final verification consistent with the
requirements in §64.4(e).

tel If the permitting authority
disapproves the proposed monitoring,
the following applies:

(1) The draft or final permit shall
include, at a minimum, monitoring that
satisfies the requirements of
§70.6(a} (3)(i)(B);

(2) The permitting authority shall
include in the draft or final permit a
compliance schedule for the source
owner to submit monitoring that
satisfies §§ 64.3 and 64.4. but in no case
shall the owner or operator submit
revised monitoring more than 180 days
from the date of issuance of the draft or
final permit; and

(3) If the source owner or operator
does not submit the monitoring in
accordance with the compliance
schedule as reqUired in paragraph (e)(2)
of this section or if the permitting
authority disapproves the monitoring
submitted. the source owner or operator

shall be deemed not in compliance with
part 64, unless the source owner or
operator successfully challenges the
disapproval.

§64.7 Operation of approved monitoring.
(a) Commencement of operation. The

owner or operator shall conduct the
monitoring reqUired under this part
upon issuance of a part 70 or 71 permit
that includes such monitoring, or by
such later date specified in the permit
pursuant to §64.6(d).

(b) Proper maintenance. At all times.
the owner or operator shall maintain the
monitoring, including but not limited
to. maintaining necessary parts for
routine repairs of the monitoring
equipment.

(c) Continued operatiOn. Except for, as
applicable. monitoring malfunctions,
associated repairs, and reqUired quality
assurance or control activities
(including, as applicable. calibration
checks and required zero and span
adJustments), the owner or operator
shall conduct all monitoring in
continuous operation (or shall collect
data at all required intervals) at all times
that the pollutant·specific emissions
unit is operating. Data recorded during
monitoring malfunctions. associated
repairs. and reqUired quality assurance
or control activities shall not be used for
purposes of thiS part. including data
averages and calculations, or fulfilling a
minimum data availability requirement.
if applicable. The owner or operator
shall use all the data collected during all
other periods in assessing the operation
of the control device and associated
control system. A monitoring
malfunction is any sudden, infrequent.
not reasonably preventable failure of the
monitoring to proVide valid data.
Monitoring failures that are caused in
part by poor maintenance or careless
operation are not malfunctions.

(d) Response to excursions or
exceedances. (1) Upon detecting an
excursion or exceedance. the owner or
operator shall restore operation of the
pollutant-specific emissions unit
(including the control device and
associated capture system) to its normal
or usual manner of operation as
expeditiously as practicable in
accordance with good air pollution
control practices for minimizing
emissions. The response shall include
minimizing the period of any startup,
shutdown or malfunction and taking
any necessary corrective actions to
restore normal operation and prevent
the likely recurrence of the cause of an
excursion or exceedance (other than
those caused by excused startup or
shutdown conditions). Such actions
may include initial inspection and

evaluation, recording that operations
returned to normal without operator
action (such as through response by a
computerized distribution control
system). or any necessary follow-up
actions to return operation to within the
indicator range, designated condition. or
below the applicable emission
limitation or standard, as applicable.

(2) Determination of whether the
owner or operator has used acceptable
procedures in response to an excursion
or exceedance will be based on
information available, which may
include but is not limited to. monitoring
results, review of operation and
maintenance procedures and records,
and inspection of the control device,
associated capture system. and the
process.

(e) Documentation of need for
improved monitoring. After approval of
monitoring under this part. if the owner
or operator identifies a failure to achieve
compliance with an emission limitation
or standard for which the approved
monitoring did not provide an
indication of an excursion or
exceedance while providing valid data.
or the results of compliance or
performance testing document a need to
modify the existing indicator ranges or
designated conditions. the owner or
operator shall promptly notify the
permitting authority and. if necessary.
submit a proposed modification to the
part 70 or 71 permit to address the
necessary monitoring changes. Such a
modification may include. but is not
limited to. reestablishing indicator
ranges or designated conditions,
modifying the frequency of conducting
monitoring and collecting data, or the
monitoring of additional parameters.

§64.8 Quality improvement plan (QIP)
requirements.

(a) Based on the results of a
determination made under § 64.7(d)(2}.
the Administrator or the permitting
authority may require the owner or
operator to develop and implement a
QIP. Consistent with § 64. 6 (c)(3}. the
part 70 or 71 permit may specify an
appropriate threshold, such as an
accumulation of exceedances or
excursions exceeding 5 percent duration
of a pollutant·specific emissions unit's
operating time for a reporting period. for
requiring the implementation of a QIP.
The threshold may be set at a higher or
lower percent or may rely on other
criteria for purposes of indicating
whether a pollutant-specific emissions
unit is being maintained and operated
in a manner consistent with good air
pollution control practices.

(b) Elements 'of a QIP:
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(I) The owner or operator shall
maintain a written QIP, if required. and
have it available for inspection.

(2) The plan initially shall include
procedures for evaluating the control
performance problems and, based on the
results of the evaluation procedures. the
owner or operator shall modify the plan
to include procedures for conducting
one or more of the following actions. as
appropriate:

0) Improved preventive maintenance
practices.

(H)Process operation changes.
(Hi) Appropriate improvements to

control methods.
(iv) Other steps appropriate to correct

control performance.
(v) More frequent or improved

monitoring (only in conjunction with
one or more steps under paragraphs
(b)(2)(i) through (iv) of this section).

(c) If a QIP is required, the owner or
operator shall develop and implement a
QIP as expeditiously as practicable and
shall notify the permitting authority if
the period for completing the
improvements contained in the QlP
exceeds 180 days from the date on
which the need to implement the QIP
was determined.

(d) Following implementation of a
QIP. upon any subsequent
determination pursuant to §64.7(d)(2)
the Administrator or the permitting
authority may require that an owner or
operator make reasonable changes to the
QIP if the QIP is found to have:

(1) Failed to address the cause of the
control device performance problems; or

(2) Failed to prOVide adequate
procedures for correcting control device
performance problems as expeditiously
as practicable in accordance with good
air pollution control practices for
minimizing emissions.

(e) Implementation of a QIP shall not
excuse the owner or operator of a source
from compliance with any existing
emission limitation or standard, or any
existing monitoring, testing, reporting or
recordkeeping requirement that may
apply under federal, state. or local law,
or any other applicable requirements
under the Act.

§64.9 Reporting and recordkeeping
requirements,

(a) General reporting reqUirements. (1)
On and after the date specified in
§64.7(a) by which the owner or operator
must use monitoring that meets the
requirements of thiS part, the owner or
operator shall submit monitoring reports
to the permitting authority in
accordance with § 70.6(a}(3)(m) of this
chapter.

(2) A report for monitoring under this
part Shall include. at a minimum, the

information reqUired under
§70.6(a) (3)(Hi) of thiS chapter and the
following information, as applicable:

(i) Summary information on the
number. duration and cause (including
unknown cause, if applicable) of
excursions or exceedances, as
applicable, and the corrective actions
taken:

(il) Summary information on the
number. duration and cause (including
unknown cause. if applicable) for
monitor downtime incidents (other than
downtime associated with zero and
span or other daily calibration checks. if
applicable): and

(ili) A description of the actions taken
to implement a QIP during the reporting
period as specified in §64.8. Upon
completion of a QIP, the owner or
operator shall include in the next
summary report documentation that the
implementation of the plan has been
completed and reduced the likelihood
of similar levels of excursions or
exceedances occurring.

(b) General recordkeeping
requirements. (1) The owner or operator
shall comply with the recordkeeping
requirements specified in §70.6(a)(3)(ii)
of thiS chapter. The owner or operator
shall maintain records of monitoring
data, monitor performance data.
corrective actions taken. any written
quality improvement plan required
pursuant to §64.8 and any activities
undertaken to implement a quality
improvement plan, and other
supporting information required to be
maintained under this part (such as data
used to document the adequacy of
monitoring. or records of monitoring
maintenance or corrective actions).

(2) Instead of paper records. the
owner or operator may maintain records
on alternative media. such as microfilm.
computer files. magnetic tape disks, or
microfiche. provided that the use of
such alternative media allows for
expeditious inspection and review. and
does not conflict with other applicable
recordkee ping requirements,

§64.10 Savings provisions,
(a)Nothing in this part shall:
(1) Excuse the owner or operator of a

source from compliance with any
existing emission limitation or standard.
or any existing monitoring. testing.
reporting or recordkeeping requirement
that may apply under federal, state, or
local law, or any other applicable
requirements under the Act. The
requirements of this part shall not be
used to justify the approval of
monitoring less stringent than the
monitoring which is required under
separate legal authority and are not
intended to establish minimum

requirements for the purpose of
determining the monitoring to be
imposed under separate authority under
the Act, including monitoring in
permits issued pursuant to title I of the
Act. The purpose of this part is to
require, as part of the issuance of a
permit under title V of the Act,
improved or new monitoring at those
emissions units where monitoring
requirements do not exist or are
inadequate to meet the requirements of
this part.

(2) Restrict or abrogate the authority
of the Administrator or the permitting
authority to impose additional or more
stringent monitoring. recordkeeping.
testing, or reporting requirements on
any owner or operator of a source under
any provision of the Act, including but
not limited to sections 114(a)(1) and
504(b), or state law. as applicable.

(3) Restrict or abrogate the authority
of the Administrator or permitting
authority to take any enforcement action
under the Act for any Violation of an
applicable requirement or of any person
to take action under section 304 of the
Act.

PART 7D-STATE OPERATING PERMIT
PROGRAMS

1. The authority citation for part 70
continues to read as follows:

Authority: 42 V.S.C. 740 L et seq.
2. Section 70.6 is amended by revising

paragraphs (a)(3}(i)(A)and (c) (5)(ili) and
(c)(5)(iv), and by removing (c}(5)(v)to
read as follows:

§70.6 Permit content.

* '" * '" *
(a) * '" *
(3) * * *
(i) * '" *
(A) All monitoring and analysis

procedures or test methods reqUired
under applicable monitoring and testing
requirements, including part 64 of this
chapter and any other procedures and
methods that may be promulgated
pursuant to sections 114(a)(3) or 504 (b)
of the Act. If more than one monitoring
or testing requirement applies. the
permit may specify a streamlined set of
monitoring or testing provisions
proVided the specified monitoring or
testing is adequate to assure compliance
at least to the same extent as the
monitoring or testing applicable
requirements that are not included in
the permit as a result of such
streamlining;
* * * * *

(c) * * '"
(5) * * '"
(Hi)A requirement that the

compliance certification include all of
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the following (provided that the
identification of applicable information
may cross-reference the permit or
previous reports, as applicable):

(A) The identification of each term or
condition of the permit that is the basis
of the certification;

(B) The identification of the methodes)
or other means used by the owner or
operator for determining the compliance
status with each term and condition
during the certification period, and
whether such methods or other means
provide continuous or intermittent data.
Such methods and other means shall
include. at a minimum, the methods
and means required under paragraph
(a)(3) of this section. If necessary, the
owner or operator also shall identify any
other material information that must be
included in the certification to comply
with section 113 (c)(2) of the Act, which
prOhibits knOWingly making a false
certification or omitting material
information;

(C) The status of compliance with the
terms and conditions of the permit for
the period covered by the certification.
based on the method or means
designated in paragraph (c)(5)(iii)(B) of
this section. The certification shall
identify each deviation and take it into
account in the compliance certification.
The certification shall also identify as
possible exceptions to compliance any
periods during which compliance is
reqUired and in which an excursion or
exceedance as defined under part 64 of
thiS chapter occurred; and

(0) Such other facts as the permitting
authority may require to determine the
compliance status of the source.

(iv) A requirement that all compliance
certifications be submitted to the
Administrator as well as to the
permitting authority.
* * * * *
PART 71-FEDERAL OPERATING
PERMITS PROGRAMS

1. The authority citation for part 71
continues to read as follows:

Authority: 42 D.S.C. 7401, et seq.
2. Section 71.6 is amended by revising

paragraphs (a)(3)(i) (A), (a)(3)(m) (C),

(c)(5)(iii) and (c)(5)(iv), and by removing
(c)(5)(v) to read as follows:

.§ 71.6 Permit content.

* * * * *
(e) * * *
(3) * * *
(i) * * *
(A) All monitoring and analySis

procedures or test methods required
under applicable monitoring and testing
requirements, including part 64 ofthis
chapter and any other procedures and
methods that may be promulgated
pursuant to sections 114(a)(3) or 504(b)
of the Act. If more than one monitoring
or testing requirement applies. the
permit may specify a streamlined set of
monitoring or testing provisions
proVided the specified monitoring or
testing is adequate to assure compliance
at least to the same extent as the
monitoring or testing applicable
requirements that are not included in
the permit as a result of such
streamlining;

* '" '" '" "
(Hi) * * *
(C) For purposes of paragraph

(a)(3) (iU)(B) of this section, deviation
means any situation in which an
emissions unit falis to meet a permit
term or condition. A deviation is not
always a violation. A deviation can be
determined by observation or through
review of data obtained from any
testing, monitoring, or recordkeeping
established in accordance with
paragraphs (a)(3) (i) and (a)(3) (H) of this
section. For a situation lasting more
than 24 hours which constitutes a
deviation, each 24 hour period is
considered a separate deviation.
Included in the meaning of deviation
are any of the follOWing:

(1) A situation where emissions
exceed an emission limitation or
standard:

(2) A situation where process or
emissions control device parameter
values indicate that an emission
limitation or standard has not been met:

(3) A situation in which observations
or data collected demonstrates
noncompliance with an emission
limitation or standard or any work

practice or operating condition reqUired
by the permit:

(4) A situation in which an
exceedance or an excursion, as defined
in part 64 of this chapter. occurs.
* ,.:.: *" * *

(c) * * '"
(5) * * *
(iii) A requirement that the

compliance certification include all of
the follOWing (provided that the
identification of applicable information
may cross-reference the permit or
previous reports. as applicable):

(A) The identification of each term or
condition of the permit that is the basis
of the certification:

(B) The identification of the methodes)
or other means used by the owner or
operator for determining the compliance
status with each term and condition
during the certification period. and
whether such methods or other means
proVide continuous or intermittent data.
Such methods and other means shall
include. at a minimum, the methods
and means required under paragraph
(a)(3) of this section. If necessary, the
owner or operator also shall identify any
other material information that must be
included in the certification to comply
with section 113(c)(2) of the Act. which
prohibits knOWingly making a false
certification or omitting material
informatlon;

(C) The status of compliance with the
terms and conditions of the permit for
the period covered by the certification,
based on the method or means
designated in paragraph (c) (5) (ili) (B) of
this section. The certification shall
identify each deviation and take it into
account in the compliance certification;
and

(D) Such other facts as the permitting
authority may require to determine the
compliance status of the source.

(iv) A requirement that all compliance
certifications be submitted to the
Administrator as well as to the
permitting authori.ty .
* * '" '" '"
[FR Doc. 97-27264 Filed 10-21-97; 8:45 am]
BILUNG CODE 656G-5G-P



ATTACHMENT D

SUMMARY OF PROPOSED SCHEDULED MONITORING
EVENTS



ATTACHMENT D
SUMMARY OF SCHEDULED O&M EVENTS

First Year
• Manufacturer's Inspection
• QAJQC CEMS Data
• Stack Test

• Influent
• Effluent
• TO-14 Inlet

Subsequent Years
• Continuous Monitoring of Temperature and Flow Rate
• Quarterly TO-14 Sampling and Analysis of Influent
• Annual Manufacturer's Inspection
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ATTACHMENT E
COST ESTIMATE

Cost Estimate for Gas Collection and Treatment System
Inspection, Operation, Maintenance, and Monitoring

t. AntlUallnspectlon, Operation and MaIntenance First Year Subsequent Years
Item Unit Unit Cost Quantity Total Total

Operation See Attached
First Year $ 840.00
Subsequent Years $ 840.00

Inspection See Attached
First Year $ 4,410,00
Subsequent Years $ 4,410.00

Maintenance See Attached
First Year $ 24,500.00
SUbsequent Years $ 11,300.00

Monitoring See Attached
First Year $ 26,100.00
SUbsequent Years $ 8,000.00

Data Analysis, Report Preparation and Submission See Attached
First Year $ 9,36000
Subsequent Years $ 6,760.00

Annual Total $ 65,210.00 $ 31,310.00

Overall Five Year Total $ 190,450.00



ATTACHMENT E
COST ESTIMATE

I. OPERATION,
Item Reference Unit Quantity Unit Cost Total Notes

Periodic Operation $ 840.00 Data BU, Alarm Reset....

Hour 24 $ 35.00

ANNUAL INSPECTION TOTAL $ 840.00
II. INSPECTION PLAN,

Item Reference Unit Quantity Unit Cost Total Notes

Manufacturer's Inspection Section 19.3 Event 1 $ 1,290.00 $ 1,290.00

Component Inspections (Monthly) Section 19.3 Event 12 $ 260.00 $ 3,120.00

ANNUAL INSPECTION TOTAL $ 4,410.00
III. MAINTENANCE PLAN

Item Reference Unit Quantity Unit Cost Total Notes

Scheduled Maintenance Section 19.4 $ 7,100.00 1x1yr: (5 days/2 laborers/HSO)

Labor Hour 120 $ 55.00

Equipment & Materials Event 1 $ 500.00

Unschedule Maintenance $ 4,200.00 1xlyr: (3 days/2 laborers)

Labor Hour 120 $ 35.00

One Time Monitoring Costs $ 13,200.00 1x: (2 weeks/2 laborerslHSO)

Vault and Pipe Sealing Hour 240 $ 55.00

FIRST YEAR ANNUAL MAINTENANCE TOTAL $ 24,500.00
SUBSEQUENT YEARS ANNUAL MAINTENANCE TOTAL $ 11,300.00

IV. MONITORING PLAN
Item Reference Unit Quantity Unit Cost Iota I Notes

(2 Samples· 4xJyr)

TO-14 Sampling and Analysis each $ 6,960.00

Equipment Rental each 8 $ 130.00

Sampling Labor hour 48 $ 65.00

Analysis each 8 $ 350.00

Periodic Calibrations (Flow and Temp) $ 1,040.00

Hour 16 $ 65.00

One Time Monitoring Costs $ 18,100.00

QAlQC of E,xisting CE,MS Data hours 40 $ 65.00

DAS Upgrade each 1 $ 14,000.00

Stack Test each 1 $ 1,500.00

FIRST YEAR ANNUAL MONITORING TOTAL $ 26,100.00
SUBSEQUENT YEARS ANNUAL MONITORING TOTAL $ 8,000.00



V. DATA ANALYSIS, REPORT PREPARATION AND SUBMISSION
I·· Item Reference Unit

ATTACHMENT E
COST ESTIMATE

Quantity Unit Cost Total Notes

$ 6,760.00
104 $ 65.00

$ 2,600.00
40 $ 65.00

FIRST YEAR ANNUAL REPORTING TOTAL $ 9,360.00
SUBSEQUENT YEARS ANNUAL REPORTING TOTAL $ 6,760.00

Reporting Section 19.3 - 19.5

Month ly/QuarterlyfAn nua I

One Time Submission

CAM Rule Application Hour
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SECTION 1.0

INTRODUCTION

1.1 OVERVIEW

Maverick Construction Management Services, Inc. (Maverick) operates a gas treatment system

at the Industri-plex Site Remedial Trust in Woburn, Massachusetts. The waste encapsulated

within the landfill decomposes and creates a gas, which primarily consists of methane, carbon

dioxide, and trace gases. To control air emissions, the landfill gas is directed to and combusted

in a thermal oxidizing unit (TOU).

The purpose of the gas treatment system effluent monitoring is to ensure that ambient air quality

is within the standards for nuisance odors which were established during the PreDesign

Investigation Baseline Air Survey (Golder Associates Inc., 1991a).

TRC Environmental Corporation (TRC) of Lowell, Massachusetts was retained by Mavelick to

provide sampling and analytical support. The Maverick Compliance Test Program documents

the performance of the TOU when firing landfill gas. The operation of the TOU was

demonstrated at an operating temperature of approximately 1,550°F.

Sampling and analysis procedures described in this document were conducted following TRC's

letter dated December 7,2001. TRC was responsible for the collection and analysis of all flue

gas samples.

1.2 SCOPE OF WORK

The compliance program consisted of a series of three test runs at the inlet and outlet of the TOU

using EP A Reference Methods. Each inlet test run determined the concentrations of oxygen

(02), carbon dioxide (C02), nitrogen (Nz), methane (Cf4), total reduced sulfur (TRS), volatile

organic compounds (VOCs) and total non-methane organic compounds (TNMOCs). Each

outlet test run determined the concentrations for Oz, CO2, VOCs, and TNMOCs. Velocity and

moisture were also determined at the outlet location.

L2003-141 1



1.3 REPORT SUMMARY

This report presents a summary of the test procedures and analytical results from the Compliance

Test Program. Section 2 presents a summary and discussion of the results. Section 3 contains a

brief description of the sampling locations. Section 4 presents a summary of the sampling

methodologies that were utilized by TRC during test the program, and Section 5 presents a

summary of analytical methodologies and example calculations. Sectlon 6 contains descriptions

of the QA/QC procedures that were followed by TRC. Included in the appendices are copies of

sampling and analytical data sheets, equipment calibration sheets, and facility process data.

L2003-14! 2



SECTION 2.0

SU1\1MARY AND DISCUSSION OF RESULTS

This section presents a summary of the emissions testing conducted at the Industri-plex Site

facility. The field sampling data sheets are located in Appendix A. Facility process data can be

found in Appendix B. Analytical data sheets can be found in Appendix C and equipment

calibrations can be found in Appendix D.

2.1 OPERATIONAL PARAMETERS

The operational data for the TOU was recorded by Maverick. These data included the inlet

landfill gas flow rate, in cubic feet per minute (cfm) and exit flue gas temperature in degrees

Fahrenheit (OF). These data can be found in Appendix B.

2.2 FIXED GASES (Oxygen~Carbon Dioxide, Nitrogen, and Methane)

Samples for fixed gases were collected dming all three test mns at the inlet location using a

Modified EPA Method 3C/25C sampling train. These samples were collected from the landfill

gas inlet duct using an evacuated SUMMA canister. Analyses were conducted in accordance

with EPA Method 3C. These results are presented on a percent volume (%v) basis. Table 2-1

presents the results for all three test runs.

2.3 TOTAL REDUCED SULFUR

TRC collected Tedlar bag samples in accordance with EPA Method 18 (bag-in-dmm technique)

from the inlet and outlet sampling locations. Analyses were conducted in accordance with

Modified ASTM D-5504 for TRS. These results are presented in parts per million (ppm).

These results are summarized in Tables 2-2 and 2-3. The Tedlar bag sample for Run 3 at the

outlet sampling location arrived at the laboratory damaged and was unable to be analyzed.
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2.4 VOCs

Samples for targeted VOCs were collected at the inlet sampling location in conjunction with the

Modified Method 3C/25C sampling train using an evacuated SUMMA canister. All of these

analyses were conducted in accordance with Modified Method TO-14. These results are

presented in parts per billion (ppb). These results are summalized in Table 2-4.

Samples for targeted VOCs were collected at the outlet sampling location using an EPA Method

0030 sampling train. All of these analyses were conducted in accordance with Modified SW -846

Methods 5041Al8260B. These results are summarized in Table 2-5. Compounds that were not

detected on any of the tubes in a given run are indicated on the table by an "ND" beside the mass

collected.

2.5 VOC DESTRUCTION AND REMOVAL EFFICIENCY

DREs were calculated for selected VOCs (benzene and toluene) during all three test runs. These

compounds were selected because they were determined to be the most difficult compounds in

the gas stream to destroy and because of their presence in the landfill gas based upon prior

testing (TRC letter dated December 7, 2001). The results for the three test runs are presented in

Table 2-6.

2.6 TNMOC AND HzS EMISSIONS AND DRE

Samples for TNMOCs were collected at the inlet and outlet sampling locations in conjunction

with the Modified EPA Method 3C125C sampling train using an evacuated SUMMA canister.

All of these analyses were conducted in accordance with Modified Method TO-12. The

TNMOC results (as heptane) are presented in parts per million (ppm).

TRC collected Tedlar bag samples in accordance with EPA Method 18 (bag-in-drum technique)

from the inlet and outlet sampling locations. Analyses were conducted in accordance with

Modified ASTM D-5504 for H2S. These results are presented in pmts per million (ppm). The
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Tedlar bag sample for Test Run 3 at the outlet sampling location arrived at the laboratory

damaged, and was unable to be analyzed. Results from the Test Run 2 outlet location were used

as the results for the Test Run 3 outlet location.

The emissions and DRE summary of results are presented in Table 2-7.
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TABLE 2-1. INLET GASEOUS SUMMARY

11/26102 11/26/02 11/26/02
Parameter Units Runl Run2 Run3 Averages

Sampling Location Inlet Duct Inlet Duct Inlet Duct

O2 Concentration %,wet 9.2 10 12 10

CO2 Concentration %, wet 13 12 9.2 11

N2 Concentration %,wet 59 59 61 60

CH4 Concentration %, wet 20 20 15 18



TABLE 2"2. INLET TRS SI}MMARY

11126102 11126102 11126102
Parameter Units Runl Run 2 Run3 Averages

Sampling Location Inlet Duct Inlet Duct Inlet Duct

Hydrogen Sulfide ppm 350 270 350 323
Carbony 1Sulfide ppm < 4 < 4 < 4 < 4
Methyl Mercaptan ppm < 4 < 4 < 4 < 4
Ethyl Mercaptan ppm < 4 < 4 < 4 < 4
Dimethyl Sulfide ppm < 4 < 4 < 4 < 4
Isopropyl Mercaptan ppm < 4 < 4 < 4 < 4
tert-Butyl Mercaptan ppm < 4 < 4 < 4 < 4
n-Propyl Mercaptan ppm < 4 < 4 < 4 < 4
Ethyl Methyl Sulfide ppm < 4 < 4 < 4 < 4
Thiophene ppm < 4 < 4 < 4 < 4
Isobutyl Mercaptan ppm < 4 < 4 < 4 < 4
Diethyl Sulfide ppm < 4 < 4 < 4 < 4
Butyl Mercaptan ppm < 4 < 4 < 4 < 4
Dimethy 1Disulfide ppm < 4 < 4 < 4 < 4
3-Methylthiophene ppm < 4 < 4 < 4 < 4
Tetrahydrothiophene ppm < 4 < 4 < 4 < 4
2-Ethylthiophene ppm < 4 < 4 < 4 < 4
2,5-Dimethylthiophene ppm < 4 < 4 < 4 < 4
Diethyl Disulfide ppm < 4 < 4 < 4 < 4

Total Reduced Sulfur ppm 350 270 350 323
< ::: indicates that the compound was not detected, reporting bmit is reported.



TABLE 2~3. OUTLET TRS SUMMARY

11126/02 11126102
Parameter Units Runl Run2 Averages

Sampling Location Exhaust Stack Exhaust Stack

Hydrogen Sulfide ppm < 0.8 < 0.8 < 0.8
Carbonyl Sulfide ppm < 0.8 < 0.8 < 0.8
Methyl Mercaptan ppm < 0.8 < 0.8 < 0.8
Ethyl Mercaptan ppm < 0.8 < 0.8 < 0.8
Dimethyl Sulfide ppm < 0.8 < 0.8 < 0.8
Isopropyl Mercaptan ppm < 0.8 < 0.8 < 0.8
tert-Butyl Mercaptan ppm < 0.8 < 0.8 < 0.8
n-Propyl Mercaptan ppm < 0.8 < 0.8 < 0.8
Ethyl Methyl Sulfide ppm < 0.8 < 0.8 < 0.8
Thiophene ppm < 0.8 < 0.8 < 0.8
Isobutyl Mercaptan ppm < 0.8 < 0.8 < 0.8
Diethyl Sulfide ppm < 0.8 < 0.8 < 0.8
Butyl Mercaptan ppm < 0.8 < 0.8 < 0.8
Dimethyl Disulfide ppm < 0.8 < 0.8 < 0.8
3-Methylthiophene ppm < 0.8 < 0.8 < 0.8
Tetrahydrothiophene ppm < 0.8 < 0.8 < 0.8
2-Ethy lthiophene ppm < 0.8 < 0.8 < 0.8
2,5 -Dimethy 1thiophene ppm < 0.8 < 0.8 < 0.8
Diethyl Disulfide ppm < 0.8 < 0.8 < 0.8

Total Reduced Sulfur ppm 0.0 0.0 0.0

* Note: Run 3 outld bag sample was received damaged and unable to be analyzed.

< = indicates that the compound was not detected, reporting limit is reported.



TABLE 2~4. INLET VOCs SUMMARY

11/26/02 11/26/02 11l26/02
Parameter Units Runi Run 2 Run3 Averages

Freon 12 ppbv < 5.3 < 4.5 < 3.1 < 4.3

Freon 114 ppbv < 5.3 < 4.5 < 3.1 < 4.3

Chloromethane ppbv < 5.3 < 4.5 < 3.1 < 4.3

Vinyl Chloride ppbv < 5.3 < 45 < 3.1 < 4.3

Bromomethalle ppbv < 5.3 < 4.5 < 3.1 < 4.3

Chloroethane ppbv < 5.3 < 4.5 < 3.1 < 4.3

Freon 11 ppbv < 5.3 < 4.5 < 3.1 < 4.3

1,1-Dichloroethene ppbv < 5.3 < 45 < 3.1 < 4.3

Freon 113 ppbv < 5.3 < 4.5 < 3.1 < 4.3

Methylene Chloride ppbv < 5.3 < 4.5 < 3.1 < 4.3

1,I-DichJoroethane ppbv < 5.3 < 4.5 < 3.1 < 4.3

cis-l,2-Dichloroethene ppbv < 5.3 < 4.5 < 3.1 < 4.3

Chloroform ppbv 24 < 4.5 < 3.1 < 11

1,1,1- Trichloroetl1 ane ppbv < 5.3 < 4.5 < 3.1 < 4.3

Carbon Tetrachloride ppbv 5.8 < 4.5 < 3.1 < 4.5

Benzene ppbv 1,400 1,200 790 1,130

1,2- Dichloroethane ppbv < 5.3 < 4.5 < 3.1 < 4.3

Trichloroethene ppbv < 5.3 < 4.5 < 3.1 < 4.3

1,2- Dichloropropane ppbv < 5.3 < 4.5 < 3.1 < 4.3

cis-1,3-Dichloropropene ppbv < 5.3 < 4.5 < 3.1 < 4.3

Toluene ppbv 580 580 400 520

traus-1 ,3- Dichloropropene ppbv < 5.3 < 4.5 < 3.1 < 4.3

1,1,2- Trichloroethane ppbv < 5.3 < 4.5 < 3.1 < 4.3

Tetrachloroethene ppbv < 5.3 < 4.5 < 3.1 < 4.3

1,2- Dibromoethane (EDB) ppbv < 5.3 < 4.5 < 3.1 < 4.3

Cl11arobenzene ppbv 7.4 14 7.3 9.6

Ethyl Benzene ppbv 14 16 13 14

m.,p-Xy1ene ppbv 70 81 68 73

a-Xylene ppbv 8.4 8.2 7.8 8.1

Styrene ppbv < 5.3 < 4.5 < 3.1 < 4.3

1,1,2,2- Tetrachloroethane ppbv < 5.3 < 4.5 < 3.1 < 4.3

1,3,5 -Trimeth ylbenzene ppbv < 5.3 < 4.5 < 3.1 < 4.3

1,2,4- Trimethylbenzene ppbv < 5.3 < 4.5 < 3.1 < 4.3



TABLE 2-4. INLET VOCs SUMMARY

[1/26/02 11126/02 11/26/02
Parameter Units Run 1 Run 2 Run3 Averazes

1,3-Dich1orobenzene ppbv < 5.3 < 4.5 < 3.1 < 4.3
1,4-Dichlorobenzene ppbv < 5.3 < 4.5 < 3.1 < 4.3
a1pha-Chloroto1uene ppbv < 5.3 < 4.5 < 3.1 < 4.3
1,2-Dichlorobenzene ppbv < 5.3 < 4.5 < 3.1 < 4.3
1,2,4-Trichlorobenzene ppbv < 21 < 18 < 12 < 17
Hexachlorobutadiene ppbv < 21 < 18 < 12 < 17
Propylene ppbv < 21 < 18 < 12 < 17
1,3-Butadiene ppbv < 21 < 18 < 12 < 17
Acetone ppbv 99 110 100 103
Carbon Disulfide ppbv 78 94 49 74
2-Propanol ppbv < 21 < 18 < 12 < 17
trans-1 ,2-Dichloroethene ppbv < 21 < 18 < 12 < 17
Vinyl Acetate ppbv < 21 < 18 < 12 < 17
2-Butanolle (Methyl Ethyl Ketone) ppbv < 21 < 18 < 12 < 17
Hexane ppbv < 21 < 18 < 12 < 17
Tetrahydrofuran ppbv < 21 < 18 < 12 < 17
Cyc10hexane ppbv < 21 < 18 < 12 < 17
l,4-Dioxane ppbv < 21 < 18 < 12 < 17
Bromodich1oromethane ppbv < 21 < 18 < 12 < 17
4-Methy1-2-pentanone ppbv < 21 < 18 < 12 < 17
2-Hexanone ppbv < 21 < 18 < 12 < 17
Dibromochloromethane ppbv < 2] < 18 < 12 < 17
Bromoform ppbv < 21 < 18 < 12 < 17
4-Ethy1toluene ppbv < 21 < 18 < 12 < 17
Ethanol ppbv < 21 < 18 < 12 < 17
Methyl tert-Butyl Ether ppbv < 21 < 18 < 12 < 17
Heptane ppbv 41 36 27 35
< '" indicates that the compound was not detected, rep011ing limit is reported.



TABLE 2-5. OUTLET VOCs SUMMARY

Parameter Units Run 1~ Run2~ Run3~ AVCrllj;lC

Sampling Location Exhaust Stack

Date 26-Nov-02 26-Nov-02 26-Nov-02

Start Time 1020 1705 0910

Stop Time 1445 2110 1308

Net Sampling Time minutes 40 40 40 40

Sample Volume (1 tube pair) liters 18.94 18.93 18.82 18.90

Stack Gas Flow Rate (n) dscfm 1,127 1,091 1,089 ],102

Chloromethane (Methyl Chloride) Total Catch ng < 20ND < 28 < 20 ND < 23
Concentration /lgfdscrn < 1.1 < 1.5 < 1.1 < 1.2
Emission Rate lbslhr < 4.46E-06 < 6.04E-06 < 4.34£-06 < 4.95E-06

Vinyl Chloride Total Catch ng < 201\']) < 20 ND < 20 ND < 20 ND
Concentration J.!g!dscm < 1.1 < 1.1 < 1.1 < 1.1
Emission Rate lbslhr < 4.46E-06 < 4.32E-06 < 4.34E-06 < 4.37E-06

Bromomethane (Methyl Bromide) TDlal Catch ng < 22 < 22 < 20 ND < 21
Concentration Ilgldscm < 1.2 < 1.2 < 1.1 < 1.1
Emission Rate Ibs/hI < 4.90E-06 < 4.75E-06 < 4.34£-06 < 4.66E-06

Chloroethane (Ethyl Chloride) Total Catch ng < 20 ND < 20 ND < 20 ND < 20 ND
Concentration j.(gldscm < 1.1 < 1.1 < 1.1 < 1.1
Emission Rate lbsfhr < 4.46E-06 < 4.32E-06 < 4.34E-06 < 4.37E-06

Trkhlorofluoromethane (Freon 11) Total Catch ng < 20 ND < 20 ND < 20 ND < 20 ND
Concentration jlgfdscm < 1.1 < 1.1 < 1.1 < 1.1
Emission Rate lbslhr < 4.46E-06 < 4.32E-06 < 4.34E-06 < 4.37E-06

1,1-Di chloroethenc Total Catch ng < 20 ND < 20 ND < 20 ND < 20 ND
Concentration vg/dscm < 1.1 < 1.1 < 1.1 < 1-1
Emission Rate Ibslhr < 4.46E-06 < 4.32E-06 < 4.34E-06 < 4.37E~06



Parameter Units Run Ib RunZb Run 3b A"era~c

Carbon Disulfide Total Catch ng < 20 ND < 20 ND < 20 ND < 20 ND
Conccntration J.!gldscm < 1.1 < 1.1 < 1.1 < 1.1
Emission Ratc lbslhr < 4.46E-06 < 4.32E-06 < 4.34£-06 < 4.37£-06

Acetone Total Catch ng < 100 ND < 109 < 100 ND < 103

Concentration J.!gldscm < 5.3 < 5.8 < 5.3 < 5.5

Emission Rale Ibsfhr < 2.23E"05 < 2.35E-05 < 2.17£-05 < 2.25E-05

Methylene Chloride Total Catch ng < 57 < 20 ND < 20 ND < 32

Concentration JAgldscm < 3.0 < 1.1 < 1.1 < 1.7

Emission Rate Ibs/hr < I 27E-05 < 4.32E-06 < 4.34E-06 < 712E-06

trans-I,2-Dichloroethcne Total Catch ng < 20 h'D < 20 ND < 20 ND < 20 ND
Concentration JAgldscm < 1.1 < I.l < 1.1 < 1.1

Emission Rate Ibs/hr < 4.46E-06 < 4.32E-06 < 4.34E-06 < 4.37E-06

1,1-Dichloroethane Total Catch ng < 20 ND < 20 ND < 20 ND < 20 ND
Concentration JAgidsem < 1.1 < I.l < 1.1 < l.l
Emission Rate lbs/hr < 4.46E-06 < 4.32E-06 < 4.34E-06 < 4.37E-06

Vinyl Acetate Total Catch ng < 100 ND < 100 ND < 100 ND < 100 ND

Concentration JAgldscm < 5.3 < 5.3 < 5.3 < 53
Emission Rate lbs/hr < 2.23E-05 < 2. 16E-05 < 2.17E-05 < 2.19E-05

2-Butanone (Methyl Ethyl Ketone) Total Catch Ilg < 100 ND < 100 ND < 100 ND < 100 ND

Concentration JAgldscm < 5.3 < 5.3 < 5.3 < 5.3
Emission Rate lbs/hr < 2.23E-05 < 2.16E-05 < 2.17E-05 < 2.19E-05

Chloroform Total Catch ng < 20ND < 20 NO < 20 ND < 20 ND
Concentration rgldscm < 1.1 < I.l < 1.1 < l.l
Emission Rate Ibs/hr < 4.46£-06 < 4.32E-06 < 4.34£-06 < 4.37E-06

1, 1,1-Tri chlorocthane Total Catch ng < 20 NO < 20 ND < 20 ND < 20 ND

Concentration JAgldscm < 1.1 < 1.1 < 1.1 < 1.1
Emission Rate Ibs/hr < 4.46E·06 < 4.32E-06 < 4.34E-06 < 4.37E"06

Carbon Tetrachloride Total Catch ng < 20 NO < 20 ND < 20 ND < 20 ND
Concentration JAgldscm < l.l < l.l < 1.1 < l.l

Emission Rate lbsfhr < 4.46E-06 < 4.32E-06 < 4.34E-06 < 4.37E-06



Parameter ~!§_ ...I--------~ Run 1b Run2b Run3b Average--~ ~

Benzene Total Catch ng < 41 < 20 ND < 20 ND < 27
Concentration I'gldscm < 2.2 < 1.1 < 1.1 < 1.4
Emission Rate Ibs/hr < 9.14E-06 < 4.32E-06 < 4.34£-06 < 5.93E-06

1,2~Dichloroethane Total Catch ng < 20ND < 20 l\'D < 20 ND < 20 ND

Concentration Jlgldscm < 1.1 < 1.1 < 1.1 < 1.1

Emission Rate Ibs/hr < 4.46E-06 < 4.32E-06 < 4.34E-06 < 4J7E-06

Trichloroethene Total Catch ng < 20 ND < 20 ND < 20 !'<'D < 20 ND

Concentration Jlgldscm < 1.1 < 1.1 < 1.1 < Ll
Emission Rate Ibslhr < 4.46E-06 < 4.32E-06 < 4.34E-06 < 4.37E-06

1,2-Dichloropropane Total Catch ng < 20ND < 20 ND < 20 ND < 20 ND

Concentration /LgldSC111 < J.l < 1.1 < 1.1 < 1.1
Emission Rate Ibslhr < 4.46E-06 < 4.32E-06 < 4.34E-06 < 4.37E-06
Emission Rate glsec < 5.62E-07 < 5.44E-07 < 5.46E-07 < 5.51E-07

Bromodi chloromethane Total Catch ng < 20ND < 20 ND < 20 ND < 20 ND

Concentration Jlg/dscm < 1.1 < l.l < 1.1 < l.l
Emission Rate lbslhr < 4.46E-06 < 4.32E-06 < 4.34E-06 < 4.37E-06

trans-l ,3-Dichloropropene Total Catch ng < 20ND < 20 NO < 20 ND < 20ND
Concentration Jlg/dscm < 1.1 < l.l < 1.1 < l.l

Emission Rate lbslhr < 4.46E-06 < 4.32E-06 < 434&06 < 4.37E-06

4-Methyl-2-pentanone Total Catch ng < 100 ND < 100 N1) < 100 ND < 100 ND
Concentration I'g/dscm < 5.3 < 5.3 < 5.3 < 5.3
Emission Rate Ibs/hr < 2.23E-05 < 2.16E-05 < 2.17E-05 < 2. 19E-05

Toluene Total Catch ng < 20 ND < 20 NO < 20 ND < 20ND
Concentration j.lgldscm < 1.1 < 1.1 < l.l < 1.1
Emission Rate Ibs/IIT < 4.46E-06 < 4.32E-06 < 4.34E-06 < 437E-06

cis-I ,3-Dichloropropene Total Catch ng < 20ND < 20 ND < 20 ND < 201\'D

Concentration j.lgldscm < 1.1 < l.l < l.l < 1.1
Emission Rate lbs/hr < 4.46E-06 < 4.32E-06 < 4.34E-06 < 4.37E-06



Parameter Units Run Ih Run 2h Run3b Average... .~m." ~- ..

1,1,2- Trichloroethane Total Catch ng <: 20 ND <: 20 ND <: 20 ND <: 20 ND

Concentration J.lgldscm < l.l < 1.1 < 1.1 < 1.1

Emission Rate Ibsfhr <: 4.46E~06 <: 4.32E-06 < 4.34E-06 < 4.37E-06

Tetrachloroethene Total Catch ng < 20ND < 20 ND < 20 ND < 20 ND

Concentration J.lgldscm < 1.1 < 1.1 <: 1.1 < 1.1

Emission Rate Ibsfhr < 4.46E-06 <: 4. 32E-06 < 4.34E~06 < 4.37E-06

2-Hexanone Total Catch ng < 100 ND < 100 ND < 100 ND < 100ND

Coucentration f,tg/dscm < 5.3 < 5.3 < 5.3 < 5.3
Emission Rate Ibslhr <: 2.23E~05 <: 2. 16B-05 < 2. 17E-05 < 2.19E-05

Dibrornoch loromethane Total Catch ng < 20 ND < 20 ND < 20 ND < 201\'1)

Concentration /lgldscm < l.l < 1.I < 1-1 < 1.1

Emission Rate Ibs/hr < 4.46E-06 < 4.32E-06 < 4.34£·06 < 4.37E-06

Chlorobcnzene Total Catch ng < 20 ND < 20 ND < 20 ND < 20 ND

Concentration J.lgldscm < 1.I < 1.1 < 1.1 < l.l

Emission Rate Ibsfhr < 4.46B-06 < 4.32E-06 < 4.34£-06 < 4.37E-06

Ethyl Benzene Total Catch ng < 20 ND < 20 ND < 20 ND < 20 NDi

Coucentration Ilgldscm < 1.1 < l.l < l.l < 1.1

Emission Rate lbslhr < 4.46E-06 < 4.32E-06 < 4.34E-06 < 4.37E-06

m,p-Xylene Total Catch ng < 20/,.,'1) < 20 ND < 20 ND < 20 l'-.TD

Concentration ).(gldscm < l.l < l.l < l.l < l.l
Emission Rate Ibslhr < 4.46E-06 < 4.32E-06 < 4.34E-06 < 4.37E-06

a-Xylene Total Catch ng <: 20 ND < 20 ND < 20 ND < 20 ND

Concentration Ilgldscm < 1.1 < 1.1 < 1.1 < 1.1

Emission Rate lbsfhr < 4.46E-06 < 4.32E-06 < 4.34E-06 < 4.37E-06

Styrene Total Catch ng < 20ND < 20 I'm < 20 ND < lOND

(Volatile pORe) Concentration Ilgldscm < l.l < l.l < 1.1 < l.l
Emission Rate lbslhr < 4.46E-06 < 4.32E-06 < 4.34E-06 < 4.37E~06



Parameter Units Run Ib Run2b Run3b Average -~

Bromoform Total Catch ng < 20ND < 20 ND < 20 ND < 20 ND
Concentration Ilgldscrn < LI < 1.1 < 1.1 < 1.1
Emission Rate Ibsfhr < 4.46E-06 < 432E-06 < 434E-06 < 4.37E-06

1,1,2,2- Tetrac hloroethane . Total Catch n" < 20ND < 20 ND < 20 ND < 20:ND"'
Concentration yg/dsem < 1.1 < 1.1 < l.l < 1.1
Emission Rate Ibs/hr < 4.46E-06 < 4.32E-06 < 4.34E·06 < 4.37E-06

1,3-Dichlorobenzene Total Catch ng < 20 r-iD < 20 ND < 20 ND < 20 NDI
Concentration Ilgldscm < 1.1 < 1.1 < 1.l < 1.1
Emission Rate lbslhr < 4.46E-06 < 4.32E-06 < 4.34E-06 < 4.37E-06

1,4-Dichiorobenzene Total Catch ng < 20ND < 20 ND < 20 ND < 20 ND
Concentration Ilg/dscm < 1.1 < 1.1 < 1.1 < 1.1
Emission Rate lbslhr < 4.46E-06 < 4.32E-06 < 4.34E-06 < 4.37E-06

1,2-Dichlorobenzene Total Catch ng < 20ND < 20 ND < 20 ND < 20 j'{f)

Concentration jlg/dscm < 1.1 < 1.1 < L1 < L1
Emission Rate Ibslhr < 4.46E-06 < 4.32E-06 < 434E-06 < 4.37E-06

Freon 12 Total Catch ng < 27 < 20 ND < 20 ND < 22
Concentration jlgldscm < 1.4 < 1.1 < 1.1 < 1.2
Emission Rate Ibsf!Jr < 6.02E-06 < 4.32E-06 < 434E-06 < 4. 89E-06

Note:
No blank corrections have been made to these data. If undetected in the analysis, the detection limit is reported.

Footnote:
(a) - Taken from the flow rates measured by the M4 trains.
(b) - A single condensate sample was collected for all three runs. Results are not included abovc, but indicated detectcd quantities for certain compounds

that are common field and lab contaminants.

Abbreviations:
< ~ Indicates that the compound was not detected in at least one of the tubes.
dscfm ~ dry standard cubic feet per minutc
dscm '" dry standard cubic meter
lbslhr '" pounds per hour
ND", Indicatcs the compound was not detected in the trap pair, Dor in the average of the three runs
ng = nanograms



TABLE 2~6, TARGET VOCS EMISSIONS AND DRE SlJI\1MARY

1112612002 11/2612002 11/2612002
Parameter Units Run1 Run 2 Run3 Average

Sampling Location Inlet Duct Inlet Duct Inlet Duct
Inlet Gas Flow Rate1

cfll 10,500 10,500 10,500 10,500

Benzene ppm, wet 1.40 1.20 0.79 1.13

Benzene Emission Rate lbs/hr 2.98E-03 2.55E-03 1.68E-03 2.4IE-03

Benzene Emission Rate tons/yr 1.31E-02 1.12E-02 7.37E-03 1.05E-02

Toluene ppm, wet 0.58 058 0.40 0.52

Toluene Emission Rate Ibslhr 1.46E-03 1.46E-03 I.ODE-03 131E-03
Toluene Emission Rate tons/yr 6.38E-03 638B-03 4.40E-03 5.72E-03

1 _ Inlet gas flow rate based upon blower manufacturer's rating of 175 cfm as provided by Maverick.

11126/2002 11/26/2002 11/2612002
Parameter Units Run 1 Run2 Run3 Average

Sampling Location Exhaust Stack Exhaust Stack Exhaust Stack

Sample Volume liters 18.94 18.93 18.82
'2Stack Gas Flow Rate dsetb 67,620 65,460 65,340 66,140

Benzene ng < 41 < 20 < 20 < 27

Benzene Emission Rate IbsJhr < 9.14E-06 < 4.32E-06 < 4.34E-06 < 5.93E-06

Benzene Emission Rate tons/yr < 4.00E-05 < 1.89E-OS < I.90E-OS < 2.60E-OS

Toluene ng < 20 < 20 ( 20 20

Toluene Emission Rate Ibslhr < 4.46E-06 < 432E-06 < 4.34E-06 < 4.37E-06
Toluene Emission Rate tons/yr < L95E-05 < 1.89E-05 < 1.90E-05 < 1.91E-05

Destruction Efficiency

Benzene % > 99,7 > 99.8 > 99.7 > 99.8

Toluene % > 99.7 > 99.7 > 99.6 > 99.7

2 _ data taken from Methods 1-4 sampling parameters

< ;::Indicates that the compound was not detected in at least one of t.he trap pairs or condensate



TABLE 2~7. TNMOC AND HzS EMISSIONS AND DRE SUMMARY

11126/2002 11126/20()2 1112612002
Parameter Units Run 1 Run2 Run3 Average

Sampling Location Inlet Duct Inlet Duct Inlet Duct
Inlet Gas Flow Rate 1 cth JO,500 10,500 10,500 10,500

Hydrogen Sulfide (HzS) ppm, wet 350 270 350 323
HzS Emission Rate Ibsfhr 3.25E-Ol 2o51E-Ol 325E-Ol 3.00B-Ol
HzS Emission Rate tons/yr l.42E+00 1.lOE+OO 1.42E+OO 1.32E+00

TNMOC (as heptane) ppm, wet 4,4 4.3 3.0 3.9
TNMOC Emission Rate lbslhr l.20E-02 1.17E-02 8.1SE-03 1.06E-02
TNMOC Emission Rate tons/yr 5.25E-02 5. 13E-02 3.58E-02 4.66E-02

1 _hiler gas now rate based upon blower manufacturer's rating of 175 cfm as provided by Maverick.

11/26/2002 11/26/2002 1112612002
Parameter Units Run! Run2 Run 3 Average

Sampling Location Exhaust Stack Exhaust Stack Exhaust Stack
'L 73,180Stack Gas Flow Rate scth 74,220 72,900 72,420

Hydrogen Sulfide (HzS) ppm, wet < 0.8 < 0.8 < 0.8 * < 0.8
HzS Emission Rate lbs/hr < 5.25E-03 < S.16E-03 < 5.12E-03 < 5.18E-03
HzS Emission Rate tOlls/yr < 2.30E-02 < 2.26E-02 < 2.24E-02 < 2.27E-02

TNMOC (as heptane) ppm, wet 0.23 0.24 0.23 0.23
TNMOC Emission Rate 1bsfhr 4.43E-03 4.54E-03 4.32E-03 4.43E-03
TNMOC Emission Rate tons/yr 1.94E-02 1.99E-02 1.89E-02 1.94E-02

.

Destruction Efficiency

Hydrogen Sulfide (HzS) % > 98.4 > 97.9 > 98.4 > 98.3

TNMOC (as heptane) % 63.1 61.2 47.1 57.1
2 _ data taken from Method 1-4 sampling parameters.

* - Using Run 2 data due to damaged sample

< := indicates that the compound was not detected, reporting limit is reported.



SECTION 3.0

SAMPLING LOCATIONS

3.1 GASFEED LINE

As shown in Figure 3-1, inlet samples were collected from an individual feed line to the TOU.

Inlet flow data were provided to TRC by Maverick.

3.2 OUTLETEXHAUSTSTACK

The TOU has an exhaust stack that is approximately 30 feet in height with an internal diameter

of 24 inches. As shown in Figure 3-1, two sample ports, located 90° apmt on the same plane, are

present on the exhaust stack. These ports are located 4 inches downstream from the nearest

disturbance and 18 inches upstream from the stack exit.

In accordance with EPA Method 1, a 16-point traverse (8-points on each radius) was conducted

during each test run. Table 3-1 presents these traverse points.

TABLE 3&1. TOU EXHAUST STACK TRAVERSE SAMPLING POINTS

Point Percent of Stack Diameter Distance From Wall (in.)

1 3.2 0.77

2 10.5 2.52

3 19.4 4.66

4 32.3 7.75

5 67.7 16.25

6 80.6 19.34

7 89.5 21.48

8 96.8 23.23

L2003-141 18
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SECTION 4.0

SAMPLING PROCEDURES

4.1 OVERVIEW

This section describes the procedures were followed by TRC personnel during the field sampling

program. Sampling was conducted on November 26,2002. Throughout the program TRC

followed EPA Reference Methods 40 CPR Part 60 Appendix A.

The remainder of this section is divided into several subsections: Field Program Description,

Presampling Activities and Onsite Sampling Activities.

4.2 FIELD PROGRAM DESCRIPTION

The field sampling was conducted by TRC personnel over a two-day period. On the first day

equipment was set up and preliminary measurements were made. On the second day, TRC

collected samples for the parameters listed below:

Outlet Location

O2 and CO2

Velocity and percent moisture
Total Reduced Sulfur (TRS)
Total Non~Methane Organic Compounds (TNMOCs)
Volatile Organic Compounds (VOCs)

Inlet location

O2, CO2, N2, and Cf4
Total Reduced Sulfur (TRS)
Volatile Organic Compounds (VOCs)

. TRC personnel utilized the following EPA Methods as listed in 40 CPR Part 60, Appendix A:

Method 3C-

Velocity Profile

02 and CO2

Oz, COz, Nz, and CH4

Method 1 and 2 -

Method 3 -

L2003-141 20



Method 4-

Method 18-

Method 25C-

Method 0030 -

Percent Moisture

Total Reduced Sulfur

Total Non-Methane Organic Compounds

Volatile Organic Compounds

4.3 PRESAMPLING ACTIVITIES

Presampling activities included equipment calibration, precleaning of the sample train glassware,

and other miscellaneous tasks. Each of these activities are described or referenced in the

following subsections. Other presampling activities included team meetings, equipment packing,

and finalization of an details leading up to the coordinated initiation of the sampling program.

4.3.1 Equipment Calibration

TRC follows an orderly program of positive actions to prevent the failure of equipment or

instruments during use. This preventative maintenance and careful calibration helps to ensure

accurate measurements from field and laboratory instruments.

Once the equipment has gone through the cleaning and repair process it was then calibrated. All

equipment that is scheduled for field use is cleaned and checked prior to calibration. Once the

equipment had been calibrated, it was packed and stored to ensure the integrity of the equipment.

Inspection and calibration of the equipment is a crucial step in ensuring the successful

completion of the field effort. All equipment was inspected for proper operation and durability

prior to calibration. Calibration of the following equipment was conducted in accordance with

the procedures outlined in EPA documents entitled "Quality Assurance Handbookfor Air

Pollution Measurement Systems; Volume III - Stationary Source Specific Methods" (EPA-600/4-

77-027b) and 40 CFR PaIt 60 Appendix A. AU calibrations were performed prior to test

program.
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Pitot tubes (QA Handbook, Vol HI, Section 3.1.2, pp. 1-13) - measured for appropriate
spacing and dimensions or calibrated in a wind tunnel. Rejection criteria given on the
calibration sheet. Post-test check - inspect for damage.

Thermocouples (QA Handbook, Vol III, Section 3.4.2, pp. 12-18) - verified against a
mercury-in-glass thermometer at three points including the anticipated measurement
range. Acceptance limits - impinger ± 2°F; DGM ± 5.4 of; stack ± 1.5 percent of stack
temperature.

Dry gas meters (EPA 40 CFR Part 60, Method 5, Section 5.3) - calibrated against a wet
test meter. Acceptance criteria - pretest Yi ;:;;Y ;:;;± 0.02; post test Y =:; ± 0.05 Yj•

4.3.2 Glassware Preparation

Sample train glassware and sample containers require specialized precleaning to avoid

contamination of the sample from the collection container or devices. Note that all bottle caps

were fitted with Tet10n liners which were cleaned in the same manner as the bottles themselves.

Cleaning and storage procedures for sample train glassware are summarized below:

.. The Method 4 sampling train glassware was precleaned with an alconox soap and
water wash. Deionized water was used for rinsing followed by air drying. The
glassware was then sealed with parafilm.

.. The Method 0030 sampling train glassware was precleaned with an alconox soap
and water wash. Deionized water was used for rinsing followed by oven drying at
150CtC for two hours. The glassware was sealed with precleaned aluminum foil.
Sorbent traps were prepared in accordance with the procedures called out in SW-
846, Method 0030.

4.3.3 Sample Media Preparation

All reagents were checked in accordance with TRC's existing QC Program to minimize the

probability of using contaminated solvents. This included the use of spectro-grade solvents from

the same lot and the collection and analysis of the appropriate blanks.

The Method 0030 VOST traps were conditioned by the laboratory in accordance with procedures

called out in SW-846 Method 0030. Laboratory preparation steps met or exceeded all QC

requirements.
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4.4 ONSITE SAMPLING ACTIVITIES

Onsite sampling activities included the emissions testing of the inlet and outlet sampling

locations and the collection of operational data.

4.4.1 EPA Methods 1 and 2 for Velocity Measurements and Cyclonic Flow

At the inlet sampling location, TRC obtained flow data from Maverick. This is presented in

Appendix B.

Velocity traverses were conducted at the thermal oxidizer exhaust stack with an S-type pitot

assembly in accordance with 40 CPR Part 60, Appendix A, Method 1, "Sample Velocity Traverse

for Stationary Sources" and EPA Method 2, "Determination of Stack Gas Velocity and

Volumetric Flow Rate (Type S Pitot Tube)". An attached Type-K thermocouple with remote

digital display was used to determine the flue gas temperature. The required number of velocity

measurements points for each sampling location was determined following EPA Method 1.,

A cyclonic flow check was conducted at the outlet stack prior to sampling in accordance with

Section 2.4 of EPA Method 1. This procedure is referred to as the nulling technique. An S-type

pitot tube connected to an inclined manometer was used in this method. The pitot tube was

positioned at each traverse point so that the face openings of the pitot tube are perpendicular to

the stack cross-sectional plane. This position is called the "0° reference". The velocity pressure

(LlP) measurement was noted. If the LlP reading is zero, the cyclonic angle was recorded as 0°.

If the LlP reading is not zero, the pitot tube was rotated clockwise or counter clockwise until the

ilP reading became zero. This angle was then measured with a leveled protractor and reported to

the nearest degree. After this null technique was applied at each traverse point, the average of

the cyclonic angles was calculated. If this average was less than 20°, the flow condition in the

outlet stack was acceptable to test. Cyclonic flow was not present at the sampling location.

4.4.2 EPA Method 3 for Flue Gas Molecular Weight

Oxygen and carbon dioxide concentrations were determined at the outlet sampling location for
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each test run according to EPA Reference Method 3, "Gas Analysis for Carbon Dioxide, Oxygen,

Excess Air, and Dry Molecular Weight", A bag-in-drum (lung) sampling system in accordance

with EP A Method 3 was used to coHect the integrated fixed gas smnples for 02 and CO2. The

sample gas was drawn through a stainless steel probe and through TeflonR sampling line. The

gas sample was then drawn through a glass condenser unit to remove excess moisture which

would interfere with the operation of the pump and flowmeter. The gas sample was then drawn

into an evacuated TedlarR bag which was contained in a rigid sampling lung. Following the lung

system the gas sample was drawn through a leak-free diaphragm-type sample pump. Sampling

was conducted from a single point positioned at the point of average velocity with the collection

of approximately 20 liters of sample gas.

Analysis was conducted using an Orsat combustion gas analyzer. A sample from the Tedlar bag

was drawn into the analyzer and immediately analyzed for percent C02 and percent O2. The

percentage of the gas that was N2 and CO was determined by subtracting the sum of the percent

CO2 and percent O2 from 100 percent.

Analysis and calculation procedures were repeated until the individual dry molecular weights for

.any three analyses differed from their mean by no more than 0.3 gig-mole (0.3 Ib/lb mole).

These three molecular weights were averaged and the results were reported to the nearest 0.1

gig-mole (0.1 lb/lb-mole).

These concentrations were needed to calculate the molecular weight of the gas stream for

calculating the volumetric flow of the outlet sampling location.

4.4.3 EPA Method 3C for Oxygen, Carbon Dioxide, Nitrogen, and Methane

Sampling at the inlet sampling location for O2, CO2, N2, and CH4 was conducted in accordance

with 40 CFR Part 60, Appendix A, Method 3C, "Determination of Carbon Dioxide, Methane,

Nitrogen, and Oxygen from Stationary Sources",

A sample of flue gas was drawn over a I-hour time frame through a stainless steel sample probe,

through a Teflon? sample line, through a calibrated regulator, and into a pre-evacuated passivated
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SUMMA canister. Prior to sampling, each canister was evacuated at the analytical laboratory.

The integrity of each canister that was used was verified by measuring the vacuum and ensuring

that it is was less than -29.0 inches of mercury. After the flue gas sample was collected, the

canister valve was closed and the vacuum measured again, which ensured the collection of the

sample. The SUMMA canister was affixed with the appropriate sample label and logged onto a

chain of custody form plior to shipment to the laboratory.

4.4.4 EPA Method 4 for Moisture Determination

Moisture was determined at the outlet location for each test run according to EPA Reference

Method 4, "Detennination of Moisture Content in Stack Gases". The principle of this method is

to remove the moisture from the sample stream and determined the moisture either

volumetrically or gravimetrically. Sampling was conducted at a single point during three test

runs on the flare outlet stack.

The sampling train consisted of an inconel probe with a thermocouple and S-type pitot tube

attached to the probe for the measurement of gas temperature and velocity. The sample gas

passed through the probe assembly to a series of four ice-cooled impingers kept below 68 OF to

enable condensation of entrained moisture. The first two impingers contained 100 mL of

deionized water. The third impinger was empty. The fourth impinger contained a preweighed

amount of silica geL The impingers were followed by a dry gas meter, pump, and a calibrated

orifice meter.

Leak checks of the entire Method 4 sampling train were performed before and after each

sampling run. All leak checks and leakage rates were documented on the relevant field test data

sheets. The acceptance criteria for the Method 4 train was a leak rate of :::;0.02 dm at the

highest vacuum obtained during the test run.

Following the completion of each test run, the Method 4 train was transported to a recovery area

onsite. The sample recovery sequence was as follows:

Removed the sampling train to the recovery area.
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Noted the condition ofthe train (i.e., impinger contents color, silica gel color,
etc.).

The contents of the first three impingers were measured for volume only and the
contents were discarded.

Returned the silica gel to its original container and weighed to obtain a final

weight.

4.4.5 EPA Method 18 for Total Reduced Sulfur

Sampling at the inlet and outlet sampling locations for total reduced sulfur was conducted in

accordance with EPA Method 18, "Measurement of Gaseous Organic Compound Emissions by

Gas Chromatography".

TRC collected integrated gas samples using the bag-in-drum technique. In this procedure, a

Tedlar bag was placed inside a rigid container. The bag was then evacuated and attached to a %-

inch Teflon sample line, which was placed in the gas stream to be sampled. The sample line was

purged with landfill gas and the rigid container was placed under a slight vacuum. To equalize

the pressure in the container, landfill gas was drawn through the sample line and into the Tedlar

bag. Three I-hour samples were collected simultaneously with the Method 0030 samphng train.

All fittings and valves in the sample line were Teflon, no metal was used.

4.4.6 EPA Method 25C for TNMOC and VOCs

The inlet sampling location was sampled for VOCs and the outlet sampling location was sampled

for TNMOCs utilizing EPA Method 25C, "Determination of Nonmethane Organic Compounds

(NMOC) in MSW Landfill Gases".

A sample of flue gas was drawn over a l-hour time frame through a stainless steel sample probe,

through a Teflon~ sample line, through a calibrated regulator, and into a pre-evacuated SUMMA

passivated canister. Prior to sampling each canister was evacuated at the analytical laboratory.

The integrity of each canister that was used was verified by measming the vacuum and ensuring

that it was less than -29.0 inches of mercury. After the flue gas sample was collected, the
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canister valve was closed and the vacuum measured again which ensured the collection of the

sample. The SUMMA canister was affixed with the appropriate sample label and logged onto a

chain of custody fonn prior to shipment to the laboratory.

4.4.7 SW~846Method 0030 for Volatile Organic Compounds

The Volatile Organic Sampling Train (VOST) train was used to determine emi ssion rates of

volatile organic compounds (VOCs) in the thermal oxidizer's exhaust stack. VOST procedures

and QNQC requirements as described in SW-846 Method 0030, "Volatile Organic Sampling

Train and the Protocol for the Collection and Analysis of Volatile POHCs Using VOST," (EPA

600/8-85-003) were followed.

The sampling system is a non-isokinetic sampling train and sampling rates were predetermined

based on desired run times. Twenty liters were collected through each set of traps at a sampling

rate of 0.5 liters/min for 40 minutes. One set of traps were collected for each test run. The

condensate was collected at the end of the test runs. The sampling probe had a water-cooled

jacket and a heated quartz liner maintained at 135°C.

Strict handling precautions were followed to eliminate the potential for contamination of the

resin. Tenax resin is very susceptible to contamination. The resin stock was thermally desorbed

under heliurn and stored either sealed in the colIection traps or under helium. A packed trap was

desorbed to serve as a laboratory blank prior to placing the batch of Tenax traps in the field. The

laboratory prepared sufficient sealed blank traps in sealed containers for the VOST sampling.

One pairs of traps were collected during each test run. One pair of field blanks were collected

for the shipping container containing VOST samples being shipped to the laboratory. The traps

were maintained at 4°C prior to subsequent sampling.
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SECTION 5.0

ANAL YTICAL PROCEDURES AND CALCULATIONS

This section delineates the analytical procedures and calculations used by TRC during the test

program. TRC utilized the services of Air Toxies Ltd, of Folsom, California for all laboratory

analyses.

5.1 ANALYTICAL PROCEDURES

5.1.1 EPA Method 3C

Sampling and analysis for 02, C02, N2, and CIL was conducted according to Method 3C,

"Determination of Carbon Dioxide, Methane, Nitrogen, and Oxygen from Stationary Sources".

A portion of the sample was injected into a gas chromatograph (GC) and the O2, CO2, N2, and

eIL concentrations were determined by using a thermal conductivity detector (TeD) and

integrator.

5.1.2 Modified Method 1'0-12

Sampling TNMOCs was conducted according to EPA Method 25C, "Determination of

Nonmethane Organic Compounds (NMOC) in MSW Landfill Gases". Analysis was conducted

according to Modified Method 1'0-12. The TNMOCs content of the gas was determined by

injecting a portion of the gas into a gas chromatographic column to separate the TNMOCs from

carbon monoxide (CO) and carbon dioxide (C02). The TNMOCs were oxidized separately to

C02, reduced to heptane, and measured by a flame ionization detection (Fill). In this manner,

the variable response of the Fill associated with different types of organics was eliminated.

5.1.3 Modified Method 1'0-14

Sampling for VOCs was conducted according to Modified Method 3C/25C. Analysis for VOCs

was conducted according to ModifIed Method TO~14 using GC/MS in the full scan mode< The
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method involves concentrating up to 0.5 liters of air. The concentrated aliquot is then flash

vaporized and swept through a water management system to remove water vapor. Following

dehumidification, the sample passes directly into the GC/MS for analysis.

5.1.4 SW~846Method 5041A and 8260A

Sampling for volatile organic compounds (YOCs) was accomplished by SW-846 Method 0030.

Analysis of the YOST tubes was in accordance with SW-846 Method 5041A and the condensate

by Method 8260A using GC/MS. The laboratory performed the analysis via SW-846 Method

5041A using GC/MS in the full scan mode. VOST sorbent tubes were thermally desorbed at 180

degrees centrigrade for ten minutes by UHP helium carrier gas. The gas stream is then bubbled

through 5 mL of organic free water and trapped on the sorbent trap of the purge and trap system.

The trap is thermal desorbed to elute the components into the GCIMS system for further

separation.

5.1.5 ASTM D-5504

Sampling of the bag samples for TRS was accomplished in accordance with EPA Method 18

techniques. Analysis for TRS was conducted according to Modified ASTM D-5504. The

laboratory performed the analysis of sulfur compounds using GCISCD. The method involves

direct injection of the air sample into the GC via a fixed 1.0 mL sampling loop. Three point

calibration curves were prepared for all samples and utilized for quantitation.

5.2 CALCULATIONS

5.2.1 Flowrates

Calculations for the determination of dry gas sampled at standard conditions (dscf), gas velocity

at stack conditions (afpm), and gas volumetric flow rate at standard conditions (dscfm) were as

follows.
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5.2.2 Volume of Dry Gas Sampled at Standard Conditions

Volume of dry gas sampled at standard conditions, dscf a

dscfa ;;;: 528 X (Y) X (VM) X (PB + PM)
29.92 X (TM + 460)

where:
a Dry standard cubic feet at 68°F (528°R) and 29.92 inches of Hg;;;:

y ;;;: Dry gas meter calibration factor
VM = Sample gas Volume, ft3
PB ;;;: Barometric Pressure
PM ;;;: Average Orifice Pressure Drop, inches of Hg
TM ;;;: Average Dry Gas Temperature at meter, OF

5.2.3 Velocity of the Exhaust Gas

Stack gas velocity at stack conditions, afpm

afpm ;;;:

where:

C

Cp ;;;:
SDEavg =

PS =
MW ;;;:

[ ]

lI2

5130cxCpxSDEavgx 1
PSxMW

;;;: 5 0 85.5ft[(lb/lb-mole)X(in.Hg)] 60 I .13 = x sec mm
sec (OR)x (in. H20) .

Pitot tube coefficient
(.J ilP ) avg X ~TS avg + 460
Stack Pressure, absolute inches of Hg = Barometric Pressure ± Avg Stack
Static Pressure
Molecular Weight of Wet Stack Gas, lbllb mole wet

5.2.4 Volumetric Flow Rate of the Gas

Gas volumetric flow rate at standard conditions, dscfmc
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where:
c ==
MD ::::

PS ::::

TSavg :::

Dry standard cubic feet per minute at 68°P (528°R) and 29.92 in.Hg
Mole Fraction of Dry Gas (dimensionless)
Stack Pressure, absolute, inches of Hg
Average Stack Temperature

5.2.5 Percent Destruction Efficiency

The percent of destruction efficiency of the TOU was calculated by the following equation:

%DRE
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SECTION 6.0

QUALITY ASSURANCE

6.1 OVERVIEW

TRC Environmental Corporation management is fully committed to an effective Quality

Assurance/Quality Control Program whose objective is the delivery of a quality product For

much of TRC's work, that product is data resulting from field measurements, sampling and

analysis activities, engineering assessments, and the analysis of gathered data for planning

purposes. The Quality Assurance Program works to provide complete, precise, accurate,

representative data in a timely manner for each project, considering both the project's needs and

budget constraints.

This section highlights the specific QAJQC procedures that were followed on this Test Program.

6.2 FIELD QUALITY CONTROL SUMMARY

6.2.1 Calibration Procedures

Calibration of the field sampling equipment was performed prior to the field sampling effort.

Calibrations were performed as described in the EPA publications "Quality Assurance Handbook

for Air Pollution Measurement Systems; Volume III - Stationary Source Specific Methods"

(EPA-600/4-77~027b) and EPA 40 CFR Part 60 Appendix A. Equipment calibrated included the

sample metering system, thermocouples, and pitot tubes. Copies of the equipment calibration

forms can be found in Appendix D.

6.2.4 Equipment Leak Checks

Prior to sampling, each Method 4 sampling train was leak checked according to the procedures

outlined in EPA Reference Method 5. DUling the course of a test run, a leak check was

conducted before and after every test.
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6.2.5 Cyclonic Flow Check

The presence of cyclonic flow within the outlet stack was checked during preliminary traverses

prior to sampling, in accordance with Section 2.4 of EPA Method 1. Cyclonic flow was not

present.

6.3 DATA REDUCTION, VALIDATION, AND REPORTING

Specific QC measures were used to ensure the generation of reliable data from sampling and

analysis activities. Proper collection and organization of accurate information followed by clear

and concise reporting of the data is a primary goal on all projects.

6.3.1 Field Data Reduction

Appendix A this report present the field sampling data. The data collected was reviewed in the

field by the Field Team Leader.

6.3.2 Laboratory Analysis Data Reduction

Analytical results were reduced to concentration units specified by the analytical procedures,

using the equations provided in the analytical procedures.

6.3.3 Data Validation

'IRe supervisory and QC personnel used validation methods and criteria appropriate to the type

of data and the purpose of the measurement. Records of all data were maintained, including that

judged to be an "outlying" or spurious value. The persons validating the data had sufficient

knowledge of the technical work to identify questionable values.

Field sampling data was validated by the Field Team Leader and the QC Coordinator based on

their review of the adherence to an approved sampling protocol and written sample collection

procedure.
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Analytical data was validated by the subcontractor laboratory QC or supervisory personnel using

criteria outlined below. TRC utilized results from field and laboratory method blanks to further

validate analytical results. Furthermore, TRC QC personnel has reviewed all subcontractor

laboratory raw analytical data to verify calculated results presented.

The following critelia was used to evaluate the field sampling data:

• Use of approved test procedures;

• Proper operation of the process being tested;

• Use of properly operating and calibrated equipment;

• Leak checks conducted before and after tests;

• Proper chain-of-custody maintained.

The criteria listed below was used to evaluate the analytical data:

If Use of approved analytical procedures;

• Use of properly operating and calibrated instrumentation;

• Acceptable results from analyses of QC samples (i.e., the reported values should

fall within the 95 percent confidence interval for these samples).

6.3.4 Data Reporting

All data was reported in standard units depending on the measurement and the ultimate use of the
data.

6.4 DEVIATIONS

There were no deviations from procedures stated in the TRC's letter dated December 7,2001.
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MAVERICK INDUSTRI-PLEX, Thermal OXidizing Unit
SAMPLING PARAMETERS· Runs 1 through 3

Run No. Cal. Check 1 2 3
Date: 26-Nov-02 26-Noy·02 26-NoY-02 26·Nov-02
Start Time 00:00 10:15 12:23 13:17
Sto Time 00:00 11:04 12:53 13:47 AVERAGES

Nozzle Diameter, (inches) 0.000 0.000 0.000 0.000
arometric Pressure, (inches ofmen:ury) 30.1 30.10 30.10 30.10 30.10
et Sampling Time, (minutes) 0 30.0 30.0 30.0 30.0

Volume Metered, (cubic feet) 0 22.953 21,911 22.081 22.315
Average Dry Gas Meter Temperature, caP) 0 57 58 62 59
Average L'!.H,(inches of water) 2.00 2.00 2.00 2.00
Avemge L'!.H, (inches of mercury) 0.1471 0.1471 0.1471 0.1471
Dry Gas Meter Calibration Factor (Y) Meterbox# 0.987 0.987 0.987 0.987
Dry Gas Meter L'!.H@ 1.901 1.901 1.901 1.901
Volume of Gas Collected, (dscf) 23.390 22.285 22.285 22.653
Total Water Collected, (mL) 48.3 54.0 51.1 51.1
Volume of Water Vapor, (set) 2.277 2.546 2.409 2.411
Moisture, (percent) 8.9 10.3 9.8 9.6
Dry Mole Fraction 0.9113 0.8975 0.9024 0.9037
CO2 Concentralion, (percent dry) 6.30 640 6.50 6.40
O2 Concentration, (percent dry) 14.00 1400 13.70 13.90
CO and N2, (percent dry) 79.70 79,60 79.80 79.70

ry Molecular Weight, (lb/lb mole) 29.57 29.58 29.59 29.58
Wet Molecular Weight, (lb/lb mole) 28.54 28,40 28.46 28.47

xcess Air at Stack, (percent) 198.8 199.6 186.0 194.8
Stack Area, (square inches) ID(inches) = 452.4 452.4 452.4 452.4
Static Pressure, (inches of water) -0.35 -037 -0.34 -0.35
Slack Pressure, (inches of mercury) 30.07 30.07 30.08 30.07

verage Stack Temperature, ("P) 1772 1786 1787 1782
verage Sqroot of L'!.P 0.2383 0.2343 0.2329 0.2352
DE Average 11.258 11.104 11.040 11.134
itat Coefficient 0.84 0,84 0.84 0.84

Slack Gas Velocity, (actual feet per minute - afpm) 1,656 1,637 1,626 1,640

Stack Flowrate, (actual cubic feet per minute - acfm) 5,202 5,144 5,109 5,152

Stack Flowrate, (standard cubic feet per minute - scfm) 1,237 1,215 1,207 1,220

Stack Flowrate, (dry standard cubic feet pel' minute· dscfm) 1,127 1,091 1,089 1,102



TRA VERSE POINT LOCATION FOR CIRCULAR AND RECTANGULAR DUCTS

Project No.: j 1t5ls7
{Iv( ()"UfJ1Gk.

j

II/H)!)").
Client: .........-'-!=""-.i..!=r-- __ =~:;::...i!..~:::..._...':_c__"'_'__.::...::_."_=_

Date:_----':..:..L-"'-"'~=-- _

PI..4HLit.. (!)v-rr-rf r

?.i.I .
Sampling Location: __ --....e-=:..:.:.::c-=---=-=-- _

InternalStackDiameter:~--=-------_-
Nipple Length:.....:..- _

Total Stack Diameter: __ -''-=-'4'--- _

Nearest Upstream Disturbance (A):_~..:...j 'i?lL- _
Nearest Downstream Disturbance (B):_-,,-U-,-'_" _
Calculator H .He~
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from P«rn olllnyT'w;t OisW~~6arn.C~cti'Ort. «C,)

Rectangular Duet F"quivalent Diameter Det<:rnllnation = ~

L+W

Location of Traverse Points in CircularStacks
el'cent of stack diameter from inside wan to traverse oint

Number ofU-Ov...... points on a dbmd ••

2 4 6 10 12 14 16 18 20 22 24

14.6 5..7 4.4 3.2 2.6 2.1 L3 L6 1.4 1.3 LI LJ

2. 854 25,0 14.6 10.5 8.2 6.7 5.7 4.9 4.4 3,9 3.5 3.2

3 15.0 29.6 19.4 14.6 11.& 9.9 8.5 7.5 6.7 6.0 5.5

4 93.3 lOA 32,3 22.6 17.7 14.6 125 10.9 9.1 8.7 7.9

5 85.4 67.7 34.2 25.0 20.1 16.9 14.6 12.9 116 105

6 95.6 80.6 65.8 3H 26.9 22.0 18.8 165 14.6 13.2

7 895 77.4 64.4 36.6 28.3 R6 20.4 18.0 16.1

968 85.4 75.0 63.4 37.5 29.6 25.0 2U 19.4

9 91.8 82.3 73,1 62.5 38.2 30.6 26.2 23.0

10 97.4 88.2 79.9 71.7 6U 38,8 3L5 272
]J 93.3 85.4 78.0 70.4 61.2 39.3 32.3

12 97,9 9<l.1 83.1 16.4 69.4 60.7 39,&

13 94.3 87.5 81.2 75.0 68.5 60.2

14 98,2 91.5 85.4 79.6 73.8 67,7

15 95.1 89 835 78.2 72.8

16 98.4 92 87,1 820 no
11 9:5.6 90.3 85.4 80.6

18 9K6 93.3 884 83.9

19 96.1 91.3 86.8

20 98.1 94.3 89.5

21 96.5 92,1

22 98.9 94.5

23 96.8

24 98.9

Location of Traversc Points in Redan ar Stacks
Number -oftr-averst IX'-in"fson a diamder

2 3 4 6 7 9 10 Il. 24

I 25,0 16.7 125 10.0 8.3 7,1 6.3 5.6 5.0 4,5 4.2

2 75.0 50.0 375 30,0 25,0 21.4 18& 15.7 15.0 13.6 12.5

83.3 625 50,1) 41.1 35,7 31.3 21.8 25,0 22,1 20.8

4 87.5 70.0 58.3 50.0 43.8 38.9 35,0 31.8 29.2

90.0 75.0 64.3 56.3 50.0 45.0 40.9 31.5

6 91.7 786 6U 6LJ 55,0 50.0 45,8

929 813 72.2 650 59.1 54.2

93,8 83.3 750 68.2 62.5

9 94.4 85,0 77.3 70,8

10 950 85.4 79.2

11 95.5 87.5

12 95.8



STACK GEOMETRY AND GAS VELOCITY DATA

Date: (1121> (O?

Ciiel'rr. rt{~id( iA.{M#(iibV'-£'Nr SEeD,

facility. \;JC~.tA> \z" f0 - - == ~

RmNo.: \
Bctrometric Pl"e$Sure fin. Hg): 3c), 10
% Moist'llre:

Pifot Tthe It>: I....()'-,0 -, i

Post ~ Check: J MJoO

~tbevice:

Micrornanometer:

10" N.anometer:

Magnehdic

Other:

~ktil1:

Time Stade M!:Jnom. Cyclonic

(24 hi". Sall'flle r;;~ Reorlill9 flow
clock) Point of t' "C inHzO Null Angle

1/ 0"1 A I ·1~i)O r t;t; 4.

2 l Bo b • Db 2

.? \bOb ,Db ;J.
.. ,

If.' 1"1~q .' Db ;)'

5 tltiv ' Pb S
b i~(:i;" ,Db ~

'7 [116"' ,Dh 1
8 '!lOb ,Db 1.

LOWtOII01.xls

Project No.: ;::§ ~"-) h'6 -.~?

So,mple locatioo: ()~-

load Condition: (VOeMAt...

Operator: k::u /mrYI
MeiWox ,"io.: ":1033"1

S1atie (in. HP): - 0, 6~S~

Pitot Tube Coefficient: DS'f

Siaek biometer (in.): "2.;.{ .1

Sd1etnotic: of 5fQ<:k ~ $ectiotl:

5itick Diameters tJpstre.am:

Siack Diameters ~m:

lime Sfuck Mooom. Cyclonic

(24 hr. Sa~le Temp Reading Flow
dock) Point f€Joroc inHzO NuJt Angle

e , nq~ , pr;- O

2- 1 !bDO .vt;"" 1.-

:g 1"1~D ,Db - j.

Lf I1B2 . Db I

5" leoOo ' DC; 0

b IBoz. I D5- 2-

'7 j"l°(Q , Db h

jlli ~ nOD ,Db b

.

TRC



CI ient: ------'---'--"-~~~"_;F_.=.:...:..~-'&e:-::::::.-.:C-c

Location:

Run No.:

Field Moisture Determination

:;1y>1)'1

!Ill)/~~
Project No.:
Date:
Operator: __ ~~~'-"--
Data

Gas Meter TM TM Orifice Vac. Gage
Minutes Clock Time ef vtn In " Out In. H20 (+) In. Hg (-)

a 10: i'i ell/, hi£> 56> !se::- t". 0 ~ ~. J...o
::J

\O.f-
605 ~nLt~ ,3 \ S5 55"' ~-2-.D

10 B7~ ''"'Ie 5£, 55 2·0 &,0

15 93et tJ1q 5q fie;- 2-D G,o

20 .- - - ~ (ot C;r;- '2. D ~~.0

25 ~t>q. It) '02- 5(- £ ..D Lp 0

30 i\ '.D"{ gej3.:;1 i

Total! Avg
... .002 V ,.- .__ t- ' 1 ~. , , .., ~ '"'I ,

\hd"1aA le.cdc. C~tiL

if! ityL£? MOiSfutt -1Ytun 'StDpftti
1

(sq., i.fFinal mL

Initial mL

Net mL

Total Moisture (Net ml + Net gm) = S·o

528 ~ VM )( ePB+ PM) ~ (Y)
(5) VMSTD = 29.92)( (TM + 460)
(6) VW = mL H

2
0 + gm Silica Gel ::: . ~ __ .

(7) VW Gas::: VW )(0.04715 :::

- -

100 x VW Gas
(8) 10M::: VMsTD + VW Gas :::

Lowell19.wpd

& ~ [.5t!{ f'\ 1211 U~) f l l'\(l,l \tillC- OUd!- , DC ;$ c.... I.t L$<::(. @ 1 IYj ?-I:)

Impingers 10-% (t'qadtfl J'1.106hJl()1Icu.n Silica Gel
2 3

b'7~.3 !iqD~5~
61)'0 r;CfO·O

Container No. -----_.

- JI. I

-1:-'-'1, b
::;s-~l"8

Final gm __ -----'---"~___=:......._ _

Intial gm '------"-"---=- __ -'-

Net gm --"~~ __

Calculations

Meterbox No.: _

Y = DGMCalibration Factor = _~---..:=-- __
TM + 460 = _

- -----------------~

100 >: ( )
) + ( ) ::



Project No. 3"1 g'61 Date H j 26/02
f j.

Client ~}C\\, Run R\I\I\J 4#- J

Facility 'l.AJe;hWA Operator Ar
CommentsSource "tH E:'P...~ri.

Location

ORSAT ANALYSIS

Orsat Leak Checked @ / no "

Purge System with Sample Gas @ I no

Ambient Air Check O2 20.~

CO2 I 02 ~ _

/

oCO2_...:=::. _

Audit Gas Check (measured/actual):

Expiration Date of Reagents

/

/

CO __ -=--__/

Sample CO2 O2 Reading 2 CO Reading 3

Point Time Reading 1 Actual Net Actual Net F.
JGij (;. 4 20,6 II,j,1.-

f.: -- 20.S- 14, '2:-,S

t.. 3 Jq,"1 13, 6,

A1ft, z 6 ~ ILj.og.J

Net O2 Reading = Reading 2 - Reading 1 (Actual)

Net CO Reading :: Reading 3 - Reading 2 (Actual)

QC Validation Expected F. Ranges

Calculate F. Anthracite/Lignite
Bituminous
Distillate Oil
Residual Oil
Natural Gas
Wood Bark
Municipal Garbage

F. :: 20.9 - 10 O2

i" CO2

Fuel
Reported Fo ---------

Other

lowell15'xls

1.015 - 1.130
1.083 - 1.230
1.~60 - 1.413
1.210 - 1.370
1.600 - 1.836
1.000 - 1.120
1.043 - 1.177



STACK GEOMETRY AND GAS VELOCITY DATA

Date: l\ 121", to£'"
Client: MlA\i&I<.ltt. M&f f)6l2.V j c6(<;

Facility: R rt·'} /"/A! ~f;

RunNe.: 2-

Baromemc Pressure fm. H9): 30 JD
.

% Moisfure:

Pitot Tihe It>: LO'vV -I

Port Lecak Cheek: I i100i>

~tbevic:e:

Micrornanometer:

10" Manometer:

. Magnehelic:

0"they.

~fain:

Time Sfo.d< Manom. Cycl~ie

(24 hr. Sample
.

Temp Reading Flow
clock) Point (E}or"C in HzO Null Angle

1"26~ A I ·IB01- d)\:'

Z- 19DD .01:"

"J ni51- .os... ,

'i J1tto · 'Of;'

r:; 10t:o '{)$o

b iS01 ' oS-
-I 11cfI · D <;~

b 1146 0';-

·

LowcHOLxls

Project No.: 3'(162,'1

Sample t.o c:atiOl1~ DVrL~r
Load Condition: NtxzbHA-L.

"

Operoto!": VHlmm

Me1erOOx No.: 0033'1

Stati¢ (m. HP): - 0 3"7

Pitot Tube Coefficient: O·gi{

Stuck Diameter ("n):' 21-111

Schetnctie of Sto.c:k Crou section:

Stick Diameters UpSWeam:

Sfuck Diameters Downstreo.~

Time Stack Mono!'1\. Cyclonic

(24 hr. Sa~le Temp Reading flow

dock} , Point ~"C inHzO I'JuUAngle

g I \$01 " i) G

2- I tpOiJ .ob
:3 11 (II 10.S-

4· !'7tVz,. , DS"'"

5 !'lQ2- Oh,

l? jtlJOJj ob
.

1 17~3 .j)~'

13ill ~ 11192- , Db

TRC



Field Moisture Determination

Client: MAVti( ILk:- riA 14i\Ji4-nfU€NI

Location: W08vk'r-Ji /\,1 f.\.--'--'-------

Run No.: ~2 .

Project No.:
Date:

Operator:

Data--

Gas Meter TM TM Orifice Vac. Gage
Minutes Clock Time cfvm 111 \ Out In. H20 (+) In. Hg (-)

0 \223 &03 ·171 Lt !:5b 55- d,.D G 0

5 et11. J€> 51 56 C{.Q b.o
10 cw i. 7/1- 00 56 d\,{) bID
15 goS.IZ (O?, 5S- ;;(.0 fro-o
20 qOtO 327 \(It; '-1 ),,0 ~.D?:;

25 Cfl"l. ~ \ I,ol ,1 ,;(~O !.p.O

30 12 53 i1 !t), ')tot)

Total! Avg
,

Final mL
Initial mL

. Del vf-. V,CSCL (? tt,l" ~~)

Impingers
2

t 78' ~7
h'n· :6

F!MiK !A:5A·tL CA-I alL .CJO I ;~ 6(~)~;;c.:'. Q

Silica Gel
~

';610- CO

5L:lo·5-
Container No. -------
Finalgtn _
Intial gm ~

Net gm ----''-- _

-:;'/S' -;;.

,5'1- B

?~'7
Net mL If t <l L. 11/ L-;

Total Moisture (Net mL + Net gm) =

Calculations

3C>.10 Meterbox No.: Qo3'31--------,----
Y:: DGMCalibration Factor = 0 i(7t~7--~---
TM + 460 = _

528 l< VM )( (PB + PM) )( (Y)
(5) VMSTD = 29.92 x (TM + 460) :: _
(6) VW:: mL H

2
0 + gin Silica Gel:: _

(7) VW Gas = VW 'X 0.04715 = _
100 J( VW Gas

(8) '10M:: VMSTD + VW Gas ::
100 x (

. ) + (

Lowell19.wpd



Project No. F!/7 'ff'O" J Date II[Zt lt5?,
Client jV'I}C'if'(,.._ ttJA, Run i2v"", ~2-
Facility lA.)i:::i\;)lJ, .... Operator ~'2:

i

Source
~.1 ""--if> pc

Comments

Location

ORSAT ANALYSIS

Orsat Leak Checked @> I no

Purge System with Sample Gas @ I no

O2 -="""-''---Ambient Air Check o
O2 ---'----

COz_-=-- _

Audit Gas Check (measured/actual):

Expiration Date of Reagents I I

I CO __ -'-- __/

Sample CO2 O2 Reading 2 CO Reading 3

Point Time Reading 1 ActtJal Net Actual Net F"

6,1; ze.LI 13, {j
6e- ZD.h" )1-1, ).0

6. Z- 2c>,Z )l,!

~ve. "::0 (.4 1'1

Net O2 Reading :: Reading 2 - Reading 1 (Actual)

Net CO Reading :: Reading 3 - Reading 2 (Actual)

QC Validation Expected F" Ranges

Calculate Fa Anthracite/Lignite
Bituminous

Distillate Oil
ReSidual Oil
Natural Gas

Wood Bark

Municipal Garbage

Fo :: 20.9 - io O2

io CO2

Fuel .

Reported Fo ----------
Other

Lowell15 xis

1.015 - 1.130
1.083 - 1.230
1.260 - 1.413
1.210 - 1.370
1.600 - 1.836
1.000 - 1.120
1.043 - 1.177



STACK GEOMETRY AND GAS VELOCITY DATA

tl<:rte: Il/2b IDZ-

Client; MAV0e.i/.: lL M&r c~U IL£.5

Facifi1y. ,fV,\f/A; , VI.HH:sveN M~-1

Run No.: :3
Barometric Pi"e$SUI"e fm. Hg): 30 (0

% Moistul"e:

Pitot Tube ID: I-O\)..) ~ 1

Post leaf< G1-tecI\. <,( C DO i)

Meo.~t~ce:

MierofllQi'lOmeter:

10" ManOmeter:

, Magne:helic:

Other-:

~lain:

lime Sfuel<. Mancil\. . Cyclonic.

(24 hr. Sample Te~ Reo.din9 flow
clock) Point "Foree mHzO Null Angle

13 ;'"z,. A i .~~O3 01::
I

'}. nqq ;01..;-

3 l1'fB .Dh
.. ,

t I£;DO 'oC
I;; ['00£) • 0/::1

b tB03 . i).,-
" lVDI Ok,

l) 'i1(;;2- . oC:

LowdlO1.xls

Project No.: 31gB!

~Ie Lowiioo: G\YCLE r

load Condition: j\J 1) rL tv{ I"~L..

Operator: leG!) IIt1 iVt

Metubox No.: '10331

Static 011.HP): ..- O.3Y

Pitot Tube Coe~ 0,84

Siuck t>lo.meter (m.): '2' 1/,1

Schelna1ic of Stack Cross Sutioo:

Sidck Diameters Upstrec.m:

Sinck Diameters Downstream:

lime Stack Mon.ol'fl. Cyclonic

(24 hr .. Sample Temp Reading Flow
eloc!<J ' Point -p Of' "c inHzO Null Angle

13 I tf]D3 .0"-
1- I'f;DO . t'l",

.3 l1t;~ • Ph

Lt 1'1'0'1 ,6&'

6- n1~ '()ii'--• ::>

b t~o'3 .Ob

'1 1'1 q '1-- • ~!.-,-
ItO/ 'e, 11 tftb • DoS

TRC



Field Moisture Determination

Client: V\\lIt;JU1C/L M&r'SiN
Location: JAlQeuR~\l MI!.\~~~ _
RunNo.: 3. _

Project No.; 3-'113f,}"1
Date: illllt? /b'L

Operotot'; -,-IL_H_. ~ ~

Data

Gas Meter TM TM Orifice Vac. Gage
Minutes Clock Time cf vm In

" Out In. H20 (+) In. Hg (-)

0 13;11 Q\5JiS't 110 5<0 d-. ,0 /..>,0

5 Cjjq,l<1 VJI 5~ ;l·O {,-"O

10 '- - - &) "3 Ci1? ~,o i.,.. 0

15 - - - - Grr t)Pj ;).0 0·0

20 L130.5to IDB 5C1 J-.O b, D

25 - - - - 10 (pO

30 i5i.!1 q 3e. Ot;q

Total! Avg
ll\ttlttt 1·6'\.I(CAit"tK )005 In ItOl;,ti...(f 12,1'1. t4( \::::-j I'\tt I le?li< Cb{ fCiL ,002 tflWOS-{C.(O Tn t.~~o

Impingers
1 2

FinalmL Btf§"2- "''bO,S:
Initial mL 1305',0 bTffi.l

LI<.2. 0>Net mL "-' I ,S>

Total Moisture (Net ml + Net gm) :.

Silica Gel

OJ)

Container No. -------

Final gm / p q ·0

Intial gin _"_7 0_5_,_1 ---'

Net gm &, I

Calculations

(1) PB ::3(:) i0

(2) VM Net = --
(3) TM Avg :: _

1
(4) PM Avg :: ...;+ Orifice in. H20 )(13.6:: + orifice in.Hg.

:: Vacuum gage In. Hg (when meter is before pump)

Meterbox No.: (to 33 1--''''''-'-.::::...-c.. _

Y = DGMCalibration factor = _0_- (,_12>_1~ _
TM + 460 = _

528 )( VM )( (PB + PM) )( (Y)
(5) VMSTD :: 29.92)( (TM + 460) :: _
(6) VW:: mL H20 + gin Silica Gel ::
(7) VW Gas:: VW )(0.04715:: _

100 )( VW Gas
(8) %M :: VMSTD + VW Gas :: {

LClWell19.wpd



ORSAT ANALYSIS

DateProject No. __ ---=::......:....;;;;:....:~L..... _

Client Run

Operator

Comments

Facility

Source

Location

Or'Sot Leak Checked <¢! no

Purge System with Sample Gas fij ! no

Ambient Air Check COt. 0 at.
Audit Gas Check (measured/actual): cat.
Expiration Date of Reagents I I

2D,Q

I Co __ -"--__J

Sample cat. at. Reading 2 CO Reading 3

Point Time Reading 1 Actual Net Actual Net Fo

l,'7 20,0 is,3
h', '1 20·5 P1
6. 0 20. "6 ) 3,.:a

~1.Je'.., -:= {.s- /3,1

Net O2 Reading = Reading 2 - Reading 1 (Actual)

Net CO Reading = Reading 3 - Reading 2 (Actual)

QC Validation Expected Fo Ranges

Calculate Fc Anthracite/Lignite
Bitutninous
Distillate Oil
Residual Oil
Natural Gas
Wood Bark

Municipal Garbage

Fo = 20.9 - io O2

% CO2

Fuel
Reported Fe ----------

Other

Lowell15xl5

1.015 - 1.130
1.083 - 1.230
1.260 - 1.413
1.210 - 1.370
1.600 - 1.836
1.000 - 1.120
1.043 - 1.177



EXHAUST GAS SAMPLING SUlVIMARY FOR SW~846 METHOD 0030

Parameter Units Run 1 Run 2 Run 3
Sampling Location Exhaust Stack Exhaust Stack Exhaust Stack
Date 26-Nov-02 26-Nov-02 26-Nov-02
Start Time 1015 1215 1315
Stop Time 1110 1255 1355
Net Sampling Time minutes 40 40 40
Barometric Pressure in.Hg 30.10 30.10 30.10
Meter Calibration Factor 1.026 1.026 1.026

Tube Pairs Sample Temp Corrected Sample Temp Corrected Sample Temp Corrected
Tube A 20.04 47.0 18.94 20.10 48.0 18.93 20.10 50.0 18.82

TOTALS 20.04 18.94 20.10 18.93 20.10 18.82

dsL = Dry standard liters.
dsL = (DOM Y * BP * Vol. * 293)/29.92 *(Temp + 273)



VOST DATA SHEET

Date Z ~ novo L- .
Flow Rate (lpm) _.-~!Ox..'......5~';-- _
DGM Y at lpm j tlk{J
Barometric press~~:....:3?J;...:;...J'~:..L./(jl"."') """'+-__

Operator L~
Sample Point j!cation I

Port 1:+- Point _-l.- __

W sec

{;,O sec

Project No.:

CHent _---J~~.::::...J:...::::;.;;...----

Facility _--S~ttl4w~-----
Source --~ofL-liii&--:"""!"-r----

OGMNo.: __ ..:.:;;JI"

Run No. __ +- _

Train Leak Check - Initial: VAC /0, !) infHg, O \
c' I" ' (J 11inMg,

Train leak Check - Final: VAC II inlHg, (f, tJ 11inlHg,

Gas Samole Temp
Rotameter Gas Sample 1st Condo
Reading Volume Outlet At Dry Gas Meter

_ Inlet, -Outlet
Urn in. liters temp. {l//C, t'F~ "F-- "6-

Clock
Time

(f4 hr)

Sampling
Time
(rnln)

Probe Pump
Vacuum

Temp. in. Hg
of

Gauge

o ::::/f;(f) 6.0
5

10

YJ
35

(;,(]

JJ600 hJJ
"J-jhfJJ (; "D
7u/6()6 h -(j

1!IO~~~::::-"'-+----f"--&~~t----1I--+---+---+-----I

Sample Trap I.D, COMMENTS:

Field Blank
TENAX: _

TENAX/CHARCOAL: _

AF,070



VOST DATA SHEET

Client _---+~~~I.::o._ _
facHity __ ........,.~:..:..;.-<.-'-- _

Source ---+--'=;~'--r-----

DGM No.: _-'--...::::;..;::..::::....::;;..:;..;:;..1.- _

Run No. _

Train leak Check ~Initial: VAC I~·0 in/Hg,

:1-, D
Train leak Check ~Final: VAC.l..:...:- !nMg,

Date .l0.lfljJi/oz<
Flow Rate (lpm) ----f2~~5."'--- _
DGMYatlpm !IU _0. _
Barometric Pressure j~()~!.Li.lIiJ,,-- _
Operator / "~e;C
Sample Point Location

4 Point -4---Port !
(rJ) sec

60 sec

0.(2

O. 0
tl. inlHg,

6. inIHg,

Clock Sampling Rotameter Gas Sample 1st Condo
Gas Sample Temp

Probe
Pump

At Dry Gas Meter Vacuum
Time Time Reading Volume Outlet

~t Outlet Temp. in. Hg(24 hr) (m!n) Urnin. liters temp. ".~ .l~
OF

Gauge

/1.-! 5 d O,t:) 67/2,0/0 3'1 18 VB t/b(() 5·p
5 1/ 5'Tt'f. 6{)i) ~1 '!~ 'IB 1--1 boo -:;. (j

IV 71-l9-1 lOr) '10 1./8 1£ 1j I bo{) S,D
IS f-ft/l, {[JuG YO '</~ '-Ie: '!£I(p(/() ';·6
71 S'f7.2 , 1m 1U tjt /' '7..-1(pdfJ ~o
2h 41?f-2Jt,bb() 3~ Ij~ 41 'k1&0IJ 5.1):~o ;121. IOU 3, 'lJ~ '-I- :;/bOiJ 7'&~7 / 511~4< & ()IJ '-In t/'1 '-Ie :;;/60fJ 'i.()

1~55 "II )"1-37 .10<)

2OJY1s-

Sample Trap I.D.

Field Blank
TENAX: _

TENAXtCHARCOAL: _

Sample 6. 4i 'Z -
TENAX:,h J;j/,- r V
TENAX/CHARCOAl:~ tJJ;~Tx:/t

AF-070

COMMENTS:



VOST DATA SHEET

Train Leak Check· initial: VAC /0. 0 inlHg,

Train leak Check- Final: VAC~in/Hg,

Sampling
Time
(min)

Clock
Time

(24 hr)

Rotameter
Reading
Um!n.

I

Date '2.42 ;Vd~(),2- _

Flow Rat@(lpm) _.__ -,--..:-V..::..< -')~ ~ _

DGMYat lpm /. O:0f
Barometric Pressure --:='"73i...1./)t.,;.'-I-!~O _
Operator f:~.e.C
Sample Point lO?,:"

Port 0= Point _-.../(:....- __

~$ec

BJ sec

(),0 Li InlHg,

() () Li in/Hg,

1st Condo
Outlet

temp. 'F"'G.,

Gas Sample Temli
At Dry Gas Meier
Inle~ .J)utlet
"S.r ..,- ~

Gas Sample
Volume

liters

Pump
Probe Vacuum
Temp. In. Hg

of
Gaugeo ~itiJ) fa.O

/0

~f

7750. )rrr)
'7+53. (J/JD

Z;O fO

t;0 5'0

~/~l) /,.0

/j I M' I (j
TJ 'HI 117,

Un(355

Sample Trap r.O.

Field Blank
TENAX: ......-.,. _

TENAXfCHARCOAl: _

AF070

COMMENTS:





Message Page 1 of 1

James, Scott

From: Ken Lafferty [lafferty@maverick-cm.comJ

Sent: Tuesday, November 26,2002 7:49 PM

To; James, Scott

Cc: Senger, Tim

SUbject: TOU Temp Data Nov 26.xls
Attached is the TOU temperature data from the source test conducted earlier today. Please contact me if you
require additional information. As provided earlier, the blower is run at normal operating speed. According to
manufacter's documentation, the 3HP motor on that blower pulls 175 CFM.

Ken Lafferty
Maverick Construction Management Services, Inc.

12/20/02



Time Date Temp (F)

9:45:04 11/26/02 136.1
9:50:00 11/26/02 879.1
9:55:00 11/26/02 1084.4

10:00:01 11/26/02 1144.8
10:05:01 11/26/02 1592.1
10:10:01 11/26/02 1564.1
10:15:02 11/26/02 1556.9
10:20:02 11/26/02 1560.4

il 10:45:00 11/26/02 1521
f.\lW I

10:50:00 11/26/02 1497
10:55:00 11/26/02 1579

111:00:00 11/26/02 1545
111 :05:00 11/26/02 1531

~1:1000
11/26/02 1517

11:15:00 11/26/02 1539
11:20:00 11/26/02 1574

SYSTEM RESTARTED

•. 't~ 12:20:00 11/26/02 1560.4
~"P 12:25:01 11/26/02 1557.4

12:30:01 11/26/02 1552.1

. ~23501
11/26/02 1553.3

. 12:40:02 11/26/02 1550.9
12:45:02 11/26/02 1558.2

. 12:50:03 11/26/02 1546.9
. 12:55:03 11/26/02 1549.7

13:00:03 11/26/02 1543.6
13:05:04 11/26/02 1554.5
13:10:04 11/26/02 1542.5
13:15:04 11/26/02 1554.4

. 13:20:00 11/26/02 1549.1
13:25:00 11/26/02 1542.2

* 13:30:00 11/26/02 1535.5
~~i'l 3 13:35:01 11/26/02 1553.6

13:40:01 11/26/02 1550.3
13:45:02 11/26/02 1540.6
13:50:02 11/26/02 1550.5
13:55:02 11/26/02 1538.7
14:00:03 11/26/02 1551.9
14:05:03 11/26/02 1557.5

TESTING COMPLETED

14:10:04 11/26/02 1551.3
14:15:04 11/26/02 1549
14:20:04 11/26/02 1548.3
14:25:00 11/26102 1545.2



14:30:00 11/26/02 1520

SYSTEM SHUTDOWN





@ AIR TOXICS~L_T---,-D-,--~ _
AN ENVIRONMENTAL ANALYTICAL LABORATORY

COMPREHENSIVE VALIDATION PACKAGE
MODIFIED METHOD 3C

INVENTORY SHEET

Work Order #: 021 1669C

Page Nos.

From

31. Work Order Cover Page & Laboratory Narrative & Table
2. Sample Results and Raw Data (Organized By Sample)

a. ATL Sample Results Form
b. Target Compound Raw Data

-Internal Standard Area and Retention Time Summary (If Applicable)
-Surrogate Recovery Summary (If Applicable)
-Chromatogram(s) and Ion Profiles (If Applicable)

3. QC Results and Raw Data
a. Method Blank (Results + Raw Data)
b. Surrogate Recovery Summary Form (If Applicable)
c. Internal Standard Summary Form (If Applicable)
d. Duplicate Results Summary Sheet
e. Matrix SpikelMatrix Spike Duplicate (Results + Raw Data)
f. Initial Calibration Data (Summary Sheet + Raw Data)
g. MDL Study (If Applicable)
h. Continuing Calibration Verification Data (Summary Sheet + Raw Data)
i. Second Source LCS (Summary + Raw Data)
j. Extraction Logs
k. Instrument Run Logs/Software Verification
I. GCIMS Tune (Results + Raw Data)

4. Shipping/Receiving Documents:
a. Login Receipt Summary Sheet
b. Chain-of-Custody Records
c. Sample Log-In Sheet
d. Misc. ShippinglReceiving Records (list individual records)

Sample Receipt Discrepancy Report
5. Other Records (describe or list)

a. Manual Spectral Defense
b. Manual Intergrations
c. Manual Calculations
d. Canister Dilution Factors
e. Laboratory Corrective Action Request
f. CAS Number Reference
g. Variance Table
h. Canister Certification
i. Data Review Check Sheet

4

24

28

29

60
66

70

72
74
75

76

78

To

23

27

28

59

6S
69

7J

73
74
75

77

78

Completed by:

(Print Name & Title)

Judy LeelDocument Control 12/16/02

(Date)



@ AIR TOXICS 1_TD.
AN ENVIRONMENTAL ANALYTICAL LABORATORY

n CO') p 1.' t ,-.

WORK ORDER #: 021.1669C

Wark Order Summary

CLIENT: Mr. Scott James
TRC Environmental Corporation
Boot! Mills South, Foot of John 8t.
Lowell, MA 01852

BILL TO; Mr. Scott James
TRC Environmental Corporation
Boott Mills South, Foot of John 8t.
Lowell, MA 01852

PHONE:

FAX:

DA TE RECEIVED:

DATE COMPLETED:

978-970-5600

978-453-1995
11127/2002
12112/2002

P.O. # 40894

PROJECT # 37887-0040~OOOOOMAVERICK MOT

CONTACT: Jre<fWB~

FRACTlON#

OlA
01AA
02A
03A
07A
08A
09A

NAME

Run I-INLET
Run I-INLET Duplicate
Run 2-INLET
Run3-INLET
FIELD BLANK
Lab Blank
LCS

TEST
Modified Method 3C
Modified Method 3C
Modified Method 3C
Modified Method 3C
Modified Method 3C
Modified Method 3C
Modified Method 3C

RECEIPT
VAC./PRES.

ILO"Hg
11.0 "Hg
7.5 "Hg
4.0 "Hg
29.0 "Hg

NA
NA

CERTIFIED BY: DATE: 12/12/02

Laboratory Director

Certfication numbers: CA NELAP - 0211OCA, NY NELAP - 11291, UT NELAP - 9166389892,
LA NELAP/LELAP- AI 30763, AR DEQ

Name of Accrediting Agency: NELAP/F10rida Department of Health, Scope of Application: Clean Air Act,
Accreditation number: E87680, Effective date: 07/01/02, Expiration date: 06/30103

Air Toxies Ltd, certifies that the test results contained in this report meet all requirements of the NELAC standmds
This report shall not be reproduced, except in full, without the v",ineo approval of Air Taxies Ltd.

180 BLUE RAVINE ROAD, SUITE B FOLSOM, CA - 95630
(916) 985-]000, (800) 985-5955, FAX (916) 985-1020
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LABORATORY NARRATIVE
Modified Method. 3C

TRC Environmental Corporation
Wo:rko.rder# 02H669C

000002

Four 6 Liter Summa Canister samples were received on November 27, 2002. The laboratory performed
analysis via Modified EPA Method 3C for Oxygen, Nitrogen, Carbon Dioxide and Methane using
GClTCD. The method involves direct injection of 1.0 mL of landfill gas. See the data sheet for the
reporting limits.

R~.ceiving Notes

There were no receiving discrepancies.

Analytical Note~

There were no analytical discrepancies.

Definition of Data Qualifying Flags

Seven qualifiers may have been used on the data analysis sheets and indicate as follows:
B - Compound present in laboratory blank greater than reporting limit.
J - Estimated value.
E - Exceeds instrument calibration range.

':" ':~S - Saturatiifrpeak.
Q - Exceed's quality control limits.
U - Compound analyzed for but not detected above the detection limit.
M - Reported value may be biased due to apparent matrix interferences.

File extensions may have b~en used on the data analysis sheets and indicates
as follows:
a-File was requantified
b-File was quantified by a second column and detector
rI-File was requantified for the purpose of reissue

Page 2



f'r'onC3

Client

Sample ID

Lab

Sample ID

Date Date

Colfected Received

Sample Sample Extract

Date Holding Date Holding Sample
Extracted Time Analyzed Time Condition

(Days) (Days)

Table 1
1----------------------------------------------

Run i-INLET 0211669C-01A 11/26/2002 11/27/2002 NA 9 12/5/2002 NA Good- --- --~--~"---~ --~--
Run 1-INLET DUDlicate 0211669C-O 1AA 11/2612002~_"12712002

1

NA 9 12/ 5I2~ _ NA . Good _

Run 2-INLET 0211669C-02A 11/26/2002111/27/2002 NA ; 9 12/512002 NA I Good

__ .£":n 3-INLET.· I 0211669C-03A ~261"-002 [-11/2712002 - NA~-=hi -'21 SE:002 + NA -=l-= ~_
FIELD BLANK 0211669C-07A I NA I NA NA i NA 12/ 512002 ~ I Good

----L;"b Blank 0211669C·08A -NA NA --"NA-1NA--w5/2002-1 NA T-~d-

..,

~·~'i~:
:~.
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Sample Results and Raw Data

·~r~,.c~~0:
·~fit



nr·oO( 5

AIR TOXICS LTD.
ID#: 021 1669C-0l A

Modified EPA Method 3C
GCfTCD

Compound Rpt. Limit (%) Amount(%)
Oxygen
Nitrogen
Methan'e -,
CarbonQiQ~ide

W~

0.21
0.21
0.21
0_21

9.2
59
20
13

Paa83



0000C9

AIR TOXIes LTD.
ID#: 021 I 669C-O IAA

Modified EPA Method 3C
GC!TCD

Compound Rpt. Limit ('Yo) Amount (%)
Oxygen
Nitrogen
Methane,
Carbon DjQikie

':~'-

0.21
0.21
0.21

, 0.21

9.1
58
20
13

Page 4



000013

AIR TOXIes LTD.
lD#: 0211669C-02A

Modified EPA Method 3C
GCITCD

Compound Rpt. limit (%) Amount (%)
Oxygen
Nitrogen' ;
Methane i'- '.
Carbon:Q~ide

'£:l~

0.2
0.2
0.2
0.2

10
59
20
12

Page 5
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AIR TOXIes LTDo
ID#: 0211669C-03A

Modified EPA Method 3C
GCITCD

Compound Rpt. Limit (0/,,) Amount (%)
Oxygen
Nitrogen
Methane.·
Carbon Oi~lde

';1:

0.16
0.16
0.16
0.16

12
61
15
9.2

Page 6
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AIR TOXIes LTD.
JD#: 0211669C-07 A

Modified EPA Method 3C
GCITCD

Compound Rpt. Limit (%) Amount (%)
Oxygen
Nitrogen·
Methane: .
Carbon Q,j~ide

'.~1'
.~~

0.10
0.10
0.10
0.10

Not Detected
Not Detected
Not Detected
Not Detected

Page 7
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QC Results and Raw Data

- .
!

...... ,

'~',\-.~;~.,.

~.
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AIR TOXIes LTD.
ID#: 0211669C-08A

Modified EPA Method 3C
GCITCD

Compound Rpt. Limit (%) Amount (%)
Oxygen
Nitrogen.'
Methane .:: .
carbon#ide

0.10
0,10
0.10
0.10

Not Detected
Not Detected
Not Detected
Not Detected

Page 8



AIR TOXICS LTDo
ID#: 0211669C-09A

Modified EPA Method 3C
GCITCD

Compound Rpt. Limit (%l % Recovery
Oxygen
Nitrogel1
Methane
Carbon ~ide

~""f.
~~

0.10
0.10
0.10
0.10

87
103
91
102

Page 9



@ AIR TOXIes LTDe
AN ENVIRONMENTAL ANAL YfiCAL LABORATORY

COJ\1PREHENSlVE VALIDATION PACKAGE
Modified TO-12

INVENTORY SHEET
Work Order #: 0211669B

Page Nos.

From To
1. Work Order Cover Page & Laboratory Narrative
2. Sample Results and Raw Data (Organized by Sample)

a. ATL Sample Results Form
b. Target Compound Raw Data

-Internal Standard Area and Retenetion Time Summary
-Surrogate Recovery Summary (If Applicable)
-Chromatogram(s) and Ion Profiles (If Applicable)

3. QC Results and Raw Data
a. Method Blank (Results+ Raw Data)
b. Surrogate Recover Summary Form (If Applicable)
c. Internal Standard Summary Form (If Applicable)
d. Duplicate Results Summary Sheet
e. Matrix Spikel1\1atrix Spike Duplicate (Results + Raw Data
f. Initial Calibration Data (Summary Sheet + Raw Data)
g. MDL Study (If Applicable)
h. Continuing Calibration Verification Data (Summary Sheet
i. Second Source LCS(Summary + Raw Data)
1. Extraction Logs
k. Instrument Run Logs/Software Verification
I. GeMS Tune (Results + Raw Data)

4. ShippinglReceiving Documents
a. Login Receipt Smumary Sheet
b. Chain-of-Custody Records
c Sample Log-In Sheet
d. Mise ShippingIReceiving Records (list of individual records)

Sample Receipt Discrepancy Report
5. Other Records (describe or list)

a. Manual Spectral Defense
b. Manual Integrations
c. Manual Calculations
d. Canister Dilution Factors
e. Laboratory Corrective Action Request
f. CAS Number Reference
g. Variance Table
h. Canister Certification
i. Data Review Check Sheet

5
3
32

34 37

38 92

Q3 100
101 104

105 . 105

107 107
108 108
109 109

111 113

114 115

116 116

117 117

Comments:

Completed by:

Judy Lee I Document Control 12111102

(Signature) ( Print Name & Title) (Date)



@ AIR TOXIes LTD.
AN ENVIRONMENTAL ANALYTICAL LABORATORY

CLIENT:

PHONE:

FAX:

DATE RECEIVED:
DATE COM:PLETED:

FRACTION #
OlA
02A
03A
04A
05A
06A
07A
08A
09A

CERTIFIED BY:

WORK ORDER #: 0211669B

Work Order Summary

Mr. Scott James
IRC Environmental Corporation
Boott Mills South, Foot of John St.
Lowell, MA 01852

BILL TO: Mr. Scott James
TRC Environmental Corporation
Boott Mills South, Foot of John St.
Lowell, MA 01852

978-970-5600

978-453-1995

11127/2002

1219/2002

P.O. # 40894

PROJECT # 37887-0040-00000 MAVERICK MOT

CONTACT: ~~~~

NAME
Run l-lNLET
Run2-INLET
Run3-INLET
Run I-OUTLET
Run 2-0UTLET
Run 3-0UTLET
FIELD BLANK
Lab Blank
LCS

RECEIPT
VAC.IPRES.

11.O"Hg
7.5 "Eg
4,O"Hg
11.0"Hg
16.5 "Hg
9.5"Hg
29.0"Hg

NA
NA

TEST
Modified TO-12
Modified TO-12
Modified TO-12
Modified TO-12
Modified TO-12
Modified TO-12
Modified 1'0-12
Modified 1'0-12
Modified TO-12

DATE: _12_I_ll_/O_2 _

Laboratory Director

Certfication numbers: CA NELAP - 0211 DCA, NY NELAP - 11291, DT NELAP - 9166389892,
LA NELAPILELAP- AI 30763, AR DEQ

Name of Accrediting Agency: NELAP/Plorida Department of Health, Scope of Application: Clean Air Act,
Accreditation number: E87680, Effective date: 07/01/02, Expiration date: 06/30/03

Air Toxics Ltd. certifies that the test results contained in this report meet all requirements of the NELAC standards

This report shall not be reproduced, except in full, without the written approval of Air Toxies Ltd.

180 BLUE RAVINE ROAD. SUITE B FOLSOM. CA " 95630
(916) 985-1000. (SOD) 985-5955, FAX (916) 985·1020

Page 1 0001



LABORATORY NARRATIVE
Modified Method TO-12

IRe Environmental Corporation
Workorder# 02H669B

Six 6 Liter Summa Canister and one 6 Liter Summa Canister (100% Certified) samples were received on
November 27, 2002, The laboratory perfonned analysis via modified EPA Method TO-12 for Total
Non-Methane Organic Compounds (TNMOC). TNMOC was analyzed via GC/FID. The TNMOC results
are calculated using the response of Heptane. The method involves concentrating up to 200 mL of air samples.
The concentrated aliquot is then dry purged to remove water vapor prior to entering the chromatographic system.
See the data sheets for the reporting limit for TNMOC.

Receiving Notes

There were no receiving discrepancies.

Analytical Notes

There were no analytical discrepancies.

Definition of Data Qualifying Flags

Six qualifiers may have been used on the Analysis sheets and indicate as follows:
B - Compound present in laboratory blank greater than reporting limit (background subtraction not

performed).
J - Estimated. value.
E - Exceeds instrument calibration range.
S - Saturated Peak
Q - Exceeds quality control limits.
U - Compound analyzed for but not detected above the reporting limit.

File extensions may have been used on the data analysis sheets and indicates
as follows:
a-File was requantified
b-File was quantified by a second column and detector
ri-File was requantified for the purpose of reissue

Page 1 0002



--~---------_._-,------,,-----~----

Table 1

Sample Sample Extract

Client Lab Date Date Date Holding Date Holding Sample
Sample 10 SamplelD Collected Received Extracted Time Analyzed Time Condition

(Days) (Days)

Run i-INLET 0211669B·01A 11/26/2002 11/27/2002 NA 8 12/4/2002 NA Good

Run 2-INLET 0211669B-02A 11/26/2002 11/27/2002 NA 8 12/4/2002 NA Good

Run 3·INLET 0211669B-03A 11/26/2002 11/27/2002 NA 8 1214/2002 NA Good
Run i-OUTLET 0211669B-04A 11/26/2002 11/27/2002 NA 8 12/4/2002 NA Good

Run 2-GUTLET 0211669B-05A 11/26/2002 11/27/2002 NA 8 1214/2002 NA Good
Run 3-0UTlET 0211669B-06A 11/26/2002 11/27/2002 NA 8 12/412002 NA Good

. FJELD BLANK 0211669B-07A NA NA NA NA 12/4/2002 NA Good

Lab Blank 0211669B-DSA NA NA NA NA 12/4/2002 NA Good

LCS 0211669B--09A NA NA NA NA 12/4/2002 NA Good

0003



Sample Results and Raw Data

0004



AIR TOXICS LTD"
SAJ'VlPLE NAJWE: Run H1'<'LE'1'

IB#: 0211669B-OIA
MODJJ1ED EPA METHOD 1'0-12 GClFm

Compound
Rpt, Limit

(ppmv)
Amount
(ppmv)

TNMOC ref. to Heptane (MW=1 00) 0.021 4.4

Container Type: 6 Liter Summa Canister

Page 1 0005



AIR TOXIes LTD.
§,.\MPLE NAME: Run 2-INLET

ID#: 0211669B-02A
MODIFIED EPA METHOD 1'0-12 GC/FID

Compound
Rpl Limit

(ppmv)
Amount
(ppmv)

TNMOC ref. to Heptane (MW=100) 0.018 4.3

Container Type: 6 Liter Summa Canister

Page 1 0009



AIR TOXIes LTD.
SAMPLE NAJVIE: RUl! 3A.MJET

lD#: 021J669B-03A
MODIHED EPA METHOD 1'0-12 GClFID

Compound
Rpt. Limit

(ppmv)
Amount
(ppmv)

TNMOC ref. to Heptane (MW=100) 0.016 3.0

Container Type: 6 Liter Summa Canister

Page 1 0013



AIR TOXIes LTD.
SAMPLE NAME: Rul.1 t-OtJ1LET

ID#: OZ11669B·04A
MODIFIED EPA METHODTO-12 GClFlD

Compound
Rpt. Limit

(ppmv)
Amount
(ppmv)

TNMOC ref. to Heptane (MW=100) 0.021 0.23

Container Type: 6 Liter Summa Canister (100% Certified)

Page 1 0017



AIR TOXIes LTD.
SAMPLE NAME: Run HlUfLET

ID#: 021l669B-05A
MODIFIED EPA METI-IOD TO-12 GCIFlD

Compound
Rpt. Limit

(ppmv)
Amount
(ppmv)

TNMOC ref. to Heptane (MW=100) 0.030 0,24

Container Type: 6 Liter Summa Canister

Page 1 0021



AIR TOXIes LTD.
SAMPLE NAi\1E: Run 3-OUfLET

ID#: OZ11669B-06A

MODIFIEDEPA METHODTO-I2 GCIFID

Compound
Rpt.Limit

(ppmv)
Amount
(ppmv)

TNMOC ref. to Heptane (MW:::100) 0.020 0,23

Container Type: 6 Liter Summa Canister

Page 1 0025



AIR TOXICS LTD,
SAMPLE NAME: FIELD BLANK

ID#: 0211669IHI7A
MODlF1ED ErA METHOD TD-12 GO.FlD

Compound
Rpt. Limit

(ppmv)
Amount
(ppmv)

TNMOC ref. to Heptane (MW=100) 0.010 0.042

Container Type: 6 Liter Summa Canister

Page 1 0029



QC Results and Raw Data
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AIR TOXICS LTD.
SAM1)LE NAME: Lab Bl:mk

W#: 02U669B-OSA

MODIFIED ErA METHOD To-12 COHD

Compound
Rpt Limit

(ppmv)
Amount
(pprnv)

TNMOC ref. to Heptane (MW=100) 0.010 Not Detected

Container Type: NA • Not Applicable

Page 1 0034



AIR TOXIes LTD.
SAMPLE NAMl~:LCS
W#: 0211669B-09A

MODIFIED EPA METHOD T().12 GCIFID

Compound
Rpt. Limit

(ppmv) %Recovery

TNMOC ref. to Heptane (MW=100) 0.010 103

Container Type: NA - Not Applicable

Page 1 0101



@ AIR TOXICS LTD~
AN ENVIRONMENTAL ANALYTICAL LABORATORY

COMPREHENSIVE VALIDATION PACKAGE
Modified ASTM D-5504

INVENTORY SHEET
Work Order #: 0211656Rl

Page Nos.

From
1. Work Order Cover Page & Laboratory Narrative
2. Sample Results and Raw Data (Organized by Sample)

a. ATL Sample Results Form
b. Target Compound Raw Data

-Internal Standard Area and Retenetion Time Summary
-Surrogate RecovelY Summary (If Applicable)
-Chromatogram(s) and Ion Profiles (If Applicable)

3. QC Results and Raw Data
a. Method Blank (Results+ Raw Data)
b. Surrogate Recover Summary Form (If Applicable)
c. Internal Standard Summary Form (If Applicable)
d. Duplicate Results Summary Sheet
e. Matrix Spike/Matrix Spike Duplicate (Results + Raw Data
f Initial Calibration Data (Summary Sheet + Raw Data)
g. MDL Study (If Applicable)
h. Continuing Calibration Verification Data (Smmnary Sheet
!. Second Source LCS(SummalY + Raw Data)
j. Extraction Logs
k. lnstmment Run Logs/Software Verification
I. GCIMS TUlle (Results + Raw Data)

4. Shipping/Receiving Docmnellts
a. Login Receipt Summary Sheet
b. Chain-of-Custody Records
c. Sample Log-In Sheet
d. Mise ShippinglReceiving Records (list of individual records)

Sample Receipt Discrepancy Report
5. Other Records (describe or list)

a. Manual Spectral Defense
b. Manuallntegrations
c. Manual Calculations
d. Canister Dilution Factors
e. Laboratory Corrective Action Request
f. CAS Number Reference
g. Variance Table
h. Canister Certification
I. Data Review Check Sheet

1
6

31

35

69
78

83

85
86
87

88

90

92

93

Comments:

To

4
29

34

68

77
82

83

85
86
87

88

91

92

93

Completed by:

Judy Lee / Document Control 2/14/03

(Signature) ( Print Name & Title) (Date)



AIR TOXIes LTD"
AN ENVIRONMENTAL ANALYTICAL LABORATORY

CL.IENT:

PHONE:

FAX:

DATE RECEIVED:

DATE COM.PLETED;

DATE REISSUED:

FRACTION #
OIA
02A
03A
04A
05A
06A( cancelled)
07A
08A
09A

CEKfIFIED BY:

WORK ORDER #: 0211656Rl

Me. Scott James
TRe Environmental Corporation
Boott Mills South, Foot of John St.
Lowell, MA 01852

BILL TO: Me. Scott James
TRC Environmental Corporation
Boott Mills South, Foot of John St.
Lowell, MA 01852

180 BLUE RAVINE ROAD, SUITE B FOLSOM, CA - 95630
(916) 985-1000. (800) 985-5955. FAX (916) 985-1020

Page 1

978-970-5600

978-453-1995
11127/2002
12/11/2002
2/13/03

P.O.# 40894

PROJECT # 37887-0040-00000 MAVERICK MGT

CONTACT: ~?t~~

RECEIPT
VAC.JPRES.
Tedlar Bag
TedlarBag
TedlarBag
Tedlar Bag
Tedlar Bag
TedlarBag
Tedlar Bag

NA
NA

Laboratory Director

DATE: _02_/1_4_/0_3 _

Certfication numbers: AR DEQ, CA NELAP - 0211 OCA, LA NELAPILELAP- AI 30763, NJ NELAP - CA004
NY NELAP -11291, ur NELAP - 9166389892

Name of Accrediting Agency: NELAPfFlorida Department of Health, Scope of Application: Clean Air Act,
Accreditation number: E87680, Effective date, 07/01/02, Expiration date: 06/30103

Air Toxics Ltd: certifies that the test results contained in this report meet all requirements oUbe NELAC standards

Thio report shall not be reprOd\lCed, except in full, withom the written approval of Air Toxlcs Ltd.

Work Order Summary

NAME
RUN 1 - INLET (BAG SAMPLE)
RUN 2 - INLET (BAG SAMPLE)
RUN 3 - INLET (BAG SAMPLE)
RUN 1 - OUTLET (BAG SAMPLE)
RUN 2 - OUTLET (BAG SAMPLE)
RUN 3 - OUTLET (BAG SAMPLE)
FIELD BLANK (BAG SAMPLE)
Lab Blank
LCS

TEST
Modified ASTM D-5504
Modified ASTM D-5504
Modified ASTM D-5504
Modified ASTM D-5504
Modified ASTM D-5504
Modified ASTM D-5504
Modified ASTM D·5504
Modified ASTM D-5504
Modified ASTM D-5504

0001



lABORATORY NARRATIVE
Modified ASTM D-5504

TRC Environmental Corporation
Workorder# 0211656Rl

Seven 1 Liter Tedlar Bag samples were received on November 27, 2002. The laboratory performed the
analysis of sulfur compounds via Modified AS1M D-5504 using GC/SCD. TIle method involves direct
injection of the air sample into the GC via a :fixed 1.0 mL sampling loop. See the data sheets for 111e
reporting limits for each compound.

Requirement ASTM D-5504 A TL Modifications
Detection Less than 5 pg 4ppbv

S/sensitivity

Standards Permeation tube Standards may also be formulated from liquid stock and
Compressed cylinder blended in a Tedlar bag
gas

Initial Calibration External Standard External Standard Multi points (3 - 5) Average % RSD for all
Single point at least compounds <1= 30%; %RSD </= 30 % for Hydrogen Sulfide.
once per day; The RF 111elow point of the curve is the same as the Reporting
of each compound Limit.
should be within 10 %
ofRF for Dimethyl
Sulfide.

Dilution Via split injection Bag or syringe dilution with N2

Receiving Notes

The Tedlar bag for sample RUN 3 - OUTLET (BAG SAMPLE) anived flat. The client was notified that
analysis was not possible.

Samples RUN 1 - INLET (BAG SAMPLE), RUN 2 - INLET (BAG SAMPLE), RUN 1 - OUTLET
(BAG SAMPLE) and RUN 2 - OUTLET (BAG SAMPLE) were received past the recommended hold time
of 24 hours. The discrepancy was noted in the Login email and the analysis proceeded.

Analytical Notes

E111ylMethyl Sulfide and n-Butyl Mercaptan coelute with 3-Methyl Thiophene. The corresponding peak is
reported as 3-Methyl TIriophene.

Sample RUN 3 - INLET (BAG SAMPLE) was received with in~ufficient time remaining to analyze srmples
within the method specified 24 hour hold time.

THE WORKORDER WAS RE-ISSUED ON FEBRUARY 13, 2003 TO REMOVE CARBON
DISULI:lDE RESULTS FOR SAMPLES RUN I - INLET (BAG SA1vfPLE), RUN 2 - INLET (BAG
SAMPLE), RUN 3 - INLET (BAG SAMPLE), RUN I - OUTLET (BAG SAMPLE) AND RUN 2 -
OUTLET (BAG SAMPLE). EVALUATION OF ASSOCIATED GCIMS RESULTS INDICATED
THAT A NON-TARGET PEAK WAS MISIDENTIFIED AS CARBON DISULFIDE. TIllS
NON- TARGET PEAK INTERFERED WIlli THE DETECTION AND QUANTIFICATION OF
CARBON DISULFIDE AND NO RESULTS FOR CARBON DISULFIDE COULD BE REPORTED
FOR THESE SAMPLES.

Page I 0002



Definition of Data Qualifying Flags

Seven qualifiers may have been used on the data analysis sheets and indicate as follows:
B - Compound present in laboratory blank: greater than reporting limit
J - Estimated value.
E - Exceeds instrument calibration range.
S - Saturated peak.
Q - Exceeds quality control limits.
U - Compound analyzed for but not detected above the detection limit
M- Reported value may be biased due to apparent matrix interferences.
File extensions may have been used on the data analysis sheets and indicates
as follows:
a-File was requantified
b-File was quantified by a second column and detector
ri-File was requantified for the purpose of reissue

Page 2 0003



------_.- -- - ----._~---~---_._----

Ta.ble 1

Sample Sample Extract

Client Lab Date Date Date Holding Date Holding Sample

Sample ID Sample ID Collected Received Extracted Time Analyzed Time Condition
(Days) (Days)

R.UN 1 - INLET (BAG SAt>.0211656R1-01A 11/26/2002 11/27/2002 NA 1 11/27/2002 NA Good

RUN 2 - INLET (BAG 8M 0211656R1-D2A 11/26/2002 11127/2002 NA 1 11/27/2002 NA Good

RUN 3 - INLET (BAG SAil. 0211656R1-03A 11/26/2002 11/2712002 NA 1 11/27/2002 NA Good

,UN 1 - OUTLET (BAG S 0211656R1-04A 11126/2002 11127/2002 NA 1 11/27/2002 NA Good

,UN 2 - OUTLET (BAG S 0211656R1-05A 11/26/2002 1112712002 NA 1 11/2712002 NA Good

IELD BLANK (BAG 8Afv 0211656R1-07A 11/26/2002 11127/2002 NA 1 11/27/2002 NA Good

Lab Blank 0211656R1-08A NA NA NA NA 11/27/2002 NA Good

LeS 0211656R1-09A NA NA NA NA 11/2712002 NA Good

0004



Sample Results and Raw Data
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AIR TOXIes LTD.
SAMPLE NAME: RUN] -INLl:T (RAG SAMPLE)

ID#: 02 U656RI-OlA
SULFUR GASES BY MODIFIED ASTM D-5504 Geisen

Compound
Rpl limit

(ppbv)
Amount
(ppbv)

Hydrogen Sulfide
Carbonyl Sulfide
Methyl Mercaptan
Ethyl Mercaptan
Dimethyl Sulfide

4000
4000
4000
4000
4000

350000
Not Detected
Not Detected
Not Detected
Not Detected

Isopropyl Mercaptan
tert-Butyl Mercaptan
n-Propyl Mercaptan
Ethyl Methyl Sulfide
Thiophene

4000
4000
4000
4000
4000

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Isobutyl Mercaptan
Diethyl Sulfide
Butyl Mercaptan
Dimethyl Disulfide
3-Methylthiophene

4000
4000
4000
4000
4000

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

4000
4000
4000
4000

Not Detected
Not Detected
Not Detected
Not Detected

Tetrahydrothiophene
2-Ethylthiophene
2,5-Dimethylthiophene
Diethyl Disulfide

Container Type: 1 Liter Tedlar Bag
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AIR TOXIes LTD.
SAMPLE NAME: RUN 2 - INLET (BAG SAMPlE)

JD#: 021l656RI-02A
SULFUR GASES BY MODIFIED ASTM D-5504 GC/SCD

Compound
Rpl Limit

(ppbv)
Amount
(ppbv)

Hydrogen Sulfide
Carbonyl Sulfide
Methyl Mercaptan
Ethyl Mercaptan
Dimethyl Sulfide

4000
4000
4000
4000
4000

270000
Not Detected
Not Detected
Not Detected
Not Detected

Isopropyl Mercaptan
tert-Butyl Mercaptan
n-Propyl Mercaptan
Ethyl Methyl Sulfide
Thiophene

4000
4000
4000
4000
4000

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Isobutyl Mercaptan
Diethyl Sulfide
Butyl Mercaptan
Dimethyl Disulfide
3-Methylthiophene

4000
4000
4000
4000
4000

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Tetrahydrothiophene
2-Ethylthiophene
2,5- Di methylth iophene
Diethyl Disulfide

4000
4000
4000
4000

Not Detected
Not Detected
Not Detected
Not Detected

Container Type: 1 Liter Tedlar Bag
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AIR TOXICS LTD.
SAMPLE NAME: RL'N 3 -lNIJ<:T (BAG SAMPLE)

ID#: 021i656Rl-03A

SULFUR GASES BY MODIFIED AS1M D-5504 GC/SCD

Compound
Rpt.limit

(ppbv)
Amount
(ppbv)

Hydrogen Sulfide
Carbonyl Sulfide
Methyl Mercaptan
Ethyl Mercaptan
Dimethyl Sulfide

4000
4000
4000
4000
4000

350000
Not Detected
Not Detected
Not Detected
Not Detected

Isopropyl Mercaptan
tert-Butyl Mercaptan
n-Propyl Mercaptan
Ethyl Methyl SUlfide
Thiophene

4000
4000
4000
4000
4000

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Isobutyl Mercaptan
Diethyl Sulfide
Butyl Mercaptan
Dimethyl Disulfide
3-Methylthiophene

4000
4000
4000
4000
4000

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Tetrahydrothiophene
2-Ethylthiophene
2, 5-Dimethylth iophen e
Diethyl Disulfide

4000
4000
4000
4000

Not Detected
Not Detected
Not Detected
Not Detected

Container Type: 1 Liter Tediar Bag

Page 1 0014



AIR TOXIes LTD.
SAMPLE NAME: RUN 1 - OU1LET (BAG SAMPLE)

ID#: 0211656RI-04A
SULFUR GASES BY MODIFIED ASTM D-5S04 CClSCD

Compound
Rpt. Limit

(ppbv)
Amount
{ppbv}

Hydrogen Sulfide
Carbonyl Sulfide
Methyl Mercaptan
Ethyl Mercaptan
Dimethyl Sulfide

800
800
800
800
800

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Isopropyl Mercaptan
tert-Butyl Mercaptan
n-Propyl Mercaptan
E1hylMethyl Sulfide
Thlophene

800
800
800
800
800

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Isobutyl Mercaptan
Diethyl Sulfide
Butyl Mercaptan
Dimethyl Disulfide
3-Methylthiophene

800
800
800
800
800

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Tetrahydrothiophene
2-Ethylthiophene
2,5-0 imethylthio phene
Diethyl Disulfide

800
800
800
800

Not Detected
Not Detected
Not Detected
Not Detected

Container Type: 1 Liter Tedlar Bag
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AIR TOXIes LTD.
SAMPLE NAME: RUN 2 - oml"ET (RAG SAMPLE)

W#: 0211656RH15A
SULFUR GASES BY MODlFI:ED AS1M D-5504 GeIsen

Compound
Rpl Limit

(ppbv)
Amount
(ppbv)

Hydrogen Sulfide
Carbonyl Sulfide
Methyl Mercaptan
Ethyl Mercaptan
Dimethyl Sulfide

BOO
800
800
800
800

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Isopropyl Mercaptan
tert-Butyl Mercaptan
n-Propyl Mercaptan
Ethyl Methyl Sulfide
Thiophene

800
800
800
800
800

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Isobutyl Mercaptan
Diethy! Sulfide
Butyl Mercaptan
Dimethyl Disulfide
3-Methylthiophene

800
800
800
800
800

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Tetrahydrothiophene
2-Ethylthiophene
2,5-Dimethylthiophene
Diethyl Disulfide

800
800
800
800

Not Detected
Not Detected
Not Detected
Not Detected

Container Type: 1 Liter Tedlar Bag
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AIR TOXIes 1.1TD.
SAMPLE NAl\ill: FIELD BLANK (flAG SAMPLE)

:m#: 021 ]()56Rl-07A
SUL.FUR GASES BY MODIFIED ASTM D-5504 GClSCD

Compound
Rpt Limit

(ppbv)
Amount
(ppbv)

Hydrogen Sulfide
Carbonyl Sulfide
Methyl Mercaptan
Ethyl Mercaptan
Dimethyl Sulfide

4.0
4.0
4.0
4.0
4,0

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Carbon Disulfide
Isopropyl Mercaptan
tert-Butyl Mercaptan
n-Propyl Mercaptan
Ethyl Methyl Sulfide

4,0
4,0
4.0
4,0
4,0

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Thiophene
Isobutyl Mercaptan
Diethyl Sulfide
Butyl Mercaptan
Dimethyl Disulfide

4,0
4,0
4.0
4.0
4.0

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

3-Methylthiophene
Tetrahydrothiophene
2-Ethylthiophene
2,5-Dimethy1thiophene
Diethyl Disulfide

4.0
4.0
4.0
4.0
4.0

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Container Type; 1 Liter Tedlar Bag
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QC Results and Raw Data
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AIR TOXICS LTD.
SAMPLE NAME: Lab Rlank

ID#: 021 16S6RI-08A
SULFUR GASES BY MODIFIED ASTM D-5504 GC/SCD

Compound
Rpt. Limit

(ppbv)
Amount
(ppbv)

Hydrogen Sulfide
Carbonyl Sulfide
Methyl Mercaptan
Ethyl Mercaptan
Dimethyl Sulfide

4.0
4.0
4.0
4.0
4.0

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Carbon Disulfide
Isopropyl Mercaptan
tert-Butyl Mercaptan
n-Propyl Mercaptan
Ethyl Methyl Sulfide

4.0.
4.0
4.0
4.0
4.0

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Thiophene
Isobutyl Mercaptan
Diethyl Sulfide
Butyl Mercaptan
Dimethyl Disulfide

4.0
40
4.0
4.0
4.0

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

3-Methylthiophene
Tetrahydrothiophene
2-Ethylthiophene
2,5- Dimethylthiophene
Diethyl Disulfide

4.0
4.0
4.0
4.0
4.0

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Container Type: NA· Not Applicable
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AIR TaXIes LTD~
SAIVlYLE NAME: LCS
TD#: 021 1656RI-0'iA

SULFUR GASES BY MODIFIED ASTM 0..5504 GeIsen

Compound
Rpt. Limit

(ppbv) %Recovery

Hydrogen Sulfide
Carbonyl Sulfide
Methyl Mercaptan
Ethyl Mercaptan
Dimethyl Sulfide

4.0
4.0
4.0
4.0
4.0

93
85
90
96
76

Carbon Disulfide
Isopropyl Mercaptan
tert-Butyl Mercaptan
n-Propyl Mercaptan
Ethyl Methyl Sulfide

4.0
4.0
4.0
4.0
4.0

113
91
88
96
88

Thiophene
Isobutyl Mercaptan
Diethyl Sulfide
Butyl Mercaptan
Dimethyl Disulfide

4.0
4.0
4.0
4.0
4.0

80
100
82
88
87

3-Methylthlophene
Tetrahydrothiophene
2-Ethylthiophene
2 ,5-Dimethylth iophene
Diethyl Disulfide

4.0
4.0
4.0
4.0
4.0

88
84
85
74
95

Container Type: NA • Not Applicable
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@ AIR TOXIes LTD.
AN ENVIRONME~'TAL ANAL YTICAL LABORATORY

COMPREHENSIVE VALIDATION PACKAGE
Modified ASTM D-5504

INVENTORY SHEET
Work Order #: 0211656B

Page Nos.

From
L Work Order Cover Page & Laboratory NmTative
2. Sample Results and Raw Data (Organized by Sample)

a. ATL Sample Results Form
b. Target Compound Raw Data

-Internal Standard Area and Retenetion Time Summary
-Surrogate Recovery Summary (If Applicable)
-Chromatogram(s) and Ion Profiles (If Applicable)

3. QC Results and Raw Data
a. Method Blank (Results+ Raw Data)
b. Surrogate Recover Summary Form (If Applicable)
c. Internal Standard Summary Form (If Applicable)
d. Duplicate Results Summary Sheet
e. Matrix SpikelMatrix Spike Duplicate (Results + Raw Data
£ Initial Calibration Data (Summary Sheet + Raw Data)
g. MDL Study (If Applicable)
h. Continuing Calibration Verification Data (Summary Sheet
I. Second Source LCS(Summary + Raw Data)
j. Extraction Logs
k. Instrument Run Logs/Software Verification
1. Ge/MS Tune (Results + Raw Data)

4. Shipping/Receiving Documents
a. Login Receipt Summary Sheet
b. Chain-of-Custody Records
c. Sample Log~In Sheet
d. Mise Shipping/Receiving Records (list of individual records)

Sample Receipt Discrepancy Report
5. Other Records (describe or list)

a. Manual Spectral Defense
b. Manual Integrations
c. Manual Calculations
d. Canister Dilution Factors
e. Laboratory Corrective Action Request
f. CAS Number Reference
g. Variance Table
h. Canister Certification
i. Data Review Check Sheet

1
5

11

15

50
59

64

67
68
69

71

73

74

Comments:

To
3
9

14

49

58
63

65

67
68
69

72

73

74

Completed by:

Judy Lee / Document Control 12/13/02

(Signature) (Print Name & Title) (Date)



'/ ~IR TOXICS_l:TD~_
AN ENViRONMENTAL ANALYTICAL lASORA TORY

WORK. ORDER #: 0211656B

Wark Order Summary

CLIENT: Mr. Scott James
IRC Environmental Corporation
Boott Mills South, Foot of John St.
Lowell, MA 01852

BILL TO: Mr. Scott James
TRC Enviromncntal Corporation
BooH Mills South, Foot of John St.
Lowell, MA 01852

PHONE:

FAX:

DATE RECEIVED:

DATE COMPLETED:

978-970-5600

978-453-1995
11/27/2002

12/1212002

P.O. # 40894

PROJECT # 37887 -0040-00000 MAVERICK MGT

CONTACT: tre?t~~

FRACTION #
OlA
02A
03A

NAME
Recovery
Lab Blank
LCS

TEST
Modified ASTM D-5504
Modified ASTM D-5504
Modified ASTM D-5504

RECEIPT
VAC./PRES.
TedlarBag

NA
NA

_/.-.~ ,_7~i_~--..4""~~~ ~~~ ~
DATE: _12_/_121_0_2 _CERTIFIED BY:

Laboratory Director

Certfication numbers: CA NELAP - 0211OCA, NY NELAP - 11291, UTNELAP - 9166389892,
LA NELAPILELAP- Al30763, AR DEQ

Name of Accrediting Agency: NELAPIFIorida Department of Health, Scope of Application: Clean Air Act,
Accreditation number: E87680, Effective date: 07/01/02, Expiration date: 06/30/03

Air Toxies Ltd. certifies that the test results contained in this report meet all requirements of the NELAC standards

This report shall not be reproduced, except in full, without the written approval of Air Toxic, Ltd,

180 BLUE RAVINE ROAD, SUITE B FOLSOM. CA - 95630
(916) 985-1000. (800) 985-5955. FAX (916) 985-1020
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LABORATORY NARRATIVE
Modified ASTM D-5504

TRC Environmental Corporation
Worlwrder# 02U656B

The laboratory perfonned the analysis of sulfur compounds via Modified ASTM D-5504 using GC/SCD. The
method involves direct injection of the air sample into the GC via a fixed 1.0 niL sampling loop. See the attached
data sheets for the percent recovered of each compound.

Receiving Notes

NA

Analytical Notes

AHolding Time study on Tedlar bag media was performed at Air Toxics Ltd. by client request. A I-Liter
Tedlar bag was spiked with 40 ppmv of Hydrogen Sulfide, Carbonyl Sulfide, and Methyl Mercaptan on
December 10, 2002 at 0830 hours. The spiked bag was allowed to equilibrate for 30 hours and analysis was
performed on December 1I, 2002 at 1443 hours.

There were no analytical discrepancies.

Definition of Data Qualifying Flags

Seven qualifiers may have been used on the data analysis sheets and indicate as follows:
B - Compound present in laboratory blank greater than reporting limit.
J - Estimated value.
E - Exceeds instrument calibration range.
S - Saturated peak.
Q - Exceeds quality control limits.
U - Compound analyzed for but not detected above the detection limit.
M - Reported value may be biased due to apparent matrix interferences.
File extensions may have been used on the data analysis sheets and indicates
as follows:
a-File was requantified
b-File was quantified by a second column and detector
r I-File was requantified for the purpose of reissue

Page 1 0002
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Table 1

Sample Sample Extract

Client Lab Date Date Date Holding Date Holding Sample
Sample 10 Sample 10 Collected Received Extracted Time Analyzed Time Condition

(Days) (Days)

Recovery 0211656B-01A 12/10/2002 11/27/2002 NA 1 1211112002 NA Good

Lab Blank 0211656B-02A NA NA NA NA 12/11/2002 NA Good

lCS 0211656B-03A NA NA NA NA 12/11/2002 NA Good

0003



Sample Results and Raw Data
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AIR TOXICS LTD~
Stu\1PI.E NAJVIE: Rel'ovcry

ID#: 02lJ656B-OIA
SULI<'1.JRGASES BY MODIFIED ASTM 0-5504 GCfSCD

Compound
Rpt. Limit

(ppbv) %Recovery

Hydrogen Sulfide
Carbonyl Sulfide
Methyl Mercaptan
Ethyl Mercaptan
Dimethyl SUlfide

800
800
800
800
800

115
116
94

Not Spiked
Not Spiked

Carbon Disulfide
Isopropyl Mercaptan
tert-Butyl Mercaptan
n-Propyl Mercaptan
Ethyl Methyl Sulfide

800
800
BOO
800
800

Not Spiked
Not Spiked
Not Spiked
Not Spiked
Not Spiked

Thiophene
Isobutyl Mercaptan
Diethyl Sulfide
Butyl Mercaptan
Dimethyl Disulfide

800
800
800
800
800

Not Spiked
Not Spiked
Not Spiked
Not Spiked
Not Spiked

3-Methylthioph ene
Tetrahydrothiophene
2-Ethylthlophene
2,5-Dimethylthiophene
Diethyl Disulfide

800
800
800
800
800

Not Spiked
Not Spiked
Not Spiked
Not Spiked
Not Spiked

Container Type: 1 Liter Tedlar Bag
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QC Results and Raw Data
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AIR TOXIes LTD.
SA,1V1PLENAME: Run 113-TX

lOll: 02H663-03A

MODIFIED VOST 5041AJ8260B

Surrogates %Recovery
Method
Limits

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-dB
4-Bromofluorobenzene

104
108
93
94

70-130
70·130
70·130
70·130
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AIR TaXIes LTD.
SAIVrPLE NM1E: RUlli #3·TXfC

ID#: 02Il663-03B

MODIFIED VOST 5041A18260B

Compound
Rpt. Limit

(09)
Amount

{og)

Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
Freon 11

10
10
10
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1,1-Dichloroethene
Carbon Disulfide
Acetone
Methylene Chloride
trans-1 ,2-D ichloroethene

10
10
50
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1,1·Dichloroethane
Vinyl Acetate
2-Butanone (Methyl Ethyl Ketone)
Chloroform
1,1, i-Trichloroethane

10
50
50
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Carbon Tetrachloride
Benzene
1,2·Dichloroethane
Trichloroethene
1,2-Dichloropropane

10
10
10
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Bromodichloromethane
trans-1,3-Dichloropropene
4-Methyl-2-pentanone
Toluene
cis-1,3-Dichloropropene

10
10
50
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1,1,2-Trichloroethane
Tetrachloroethene
2-Hexanone
Dibromochloromethane
Chlorobenzene

10
10
50
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Ethyl Benzene
m,p-Xylene
o-Xylene
Styrene
Bromoform

10
10
10
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1,1,2,2- Tetrachloroethane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
Freon 12

10
10
10
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Container Type: VaST 0030 Tube
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AIR TOXICS LTD.
SAMPLli; NAME: Run #3-TXlC

W#: 021 1663-03B
MODIFIED VOST 5041AJ8260B

Surrogates %Recovery
Method
Limits

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-dB
4-Bromofluorobenzene

100
102
94
92

70-130
70-130
70-130
70-130
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AIR TOXIes LTD.
SAMPLE NAME: Condensate Runs 1-3

W#: 0211663-04/\
MODIFIED YOST S041Al8260B

Compound
Rpl Limit

(ng)
Amount

(ng)

Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
Freon 11

50
50
50
50
50

Not Detected
Not Detecled
Not Detected
Not Detected
Not Detected

1,1-Dichloroethene
Carbon Disulfide
Acetone
Methylene Chloride
trans-1,2-Dichloroethene

50
50
250
50
50

Not Detected
Not Detected
Not Detected

1800
Not Detected

1,1-Dichloroethane
Vinyl Acetate
2-Butanone (Methyl Ethyl Ketone)
Chloroform
1,1, i-Trichloroethane

50
250
250
50
50

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

50
50
50
50
50

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Carbon Tetrachloride
Benzene
1,2-Dichloroethane
Trichloroethene
1,2-Dichloropropane
Bromodichloromethane
trans-1,3-Dichloropropene
4-Methyl-2-pentanone
Toluene
cis-1,3-Dichloropropene

50
50
250
50
50

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1,1,2-Trichloroethane
Tetrachloroethene
2-Hexanone
Dibromochloromethane
Chlorobenzene

50
50
250
50
50

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Ethyl Benzene
m,p-Xylene
o-Xylene
Styrene
Bromoform

50
50
50
50
50

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1,1,2,2- Tetrachloroethane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
Freon 12

50
50
50
50
50

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

COl1tail1erType: Vial
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AIR TOXIes LTD.
SAMPLE NAl\1E; Condensate Runs 1~3

ID#; 02H663-04A
MODIFUm VOST S04IAl8260B

Surrogates %Recovery
Method
limits

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-dB
4-8 romoH uorobe nze ne

101
97
98
100

70-130
70-130
70-130
70-130
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AIR TOXIes LTD.
SAJ\!IPLE NAME: Field :m>ink-TX

ID#: 021 1663-05A

MODIFIED VOST S041AJ8260B

Compound
Rpt. Limit

(ng)
Amount

(og)

Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
Freon 11

10
10
10

.10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1,1-Dichloroethene
Carbon Disulfide
Acetone
Methylene Chloride
trans-1,2-Dichloroethene

10
10
50
10
10

Not Detected
Not Detected
Not Detected

17
Not Detected

i,1-Dichloroethane
Vinyl Acetate
2-Butanone (Methyl Ethyl Ketone)
Chloroform
1,1, i-Trichloroethane

10
50
50
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Carbon Tetrachloride
Benzene
1,2-Dichloroethane
T richloroethene
1,2-Dichloropropane

10
10
10
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Bromodichloromethane
trans-1,3-Dichloropropene
4-M ethyl-2 -pentano ne
Toluene
cis-1,3-Dichforopropene

10
10
50
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

10
10
50
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1,1,2- Trichloroethane
Tetrachloroethene
2-Hexanone
Dibromochloromethane
Chlorobenzene

Ethyl Benzene
m,p-Xylene
a-Xylene
Styrene
Bromoform

10
10
10
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1,1,2,2-Tetrachloroethane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
Freon 12

10
10
10
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected._~--

Container Type: VOST 0030 Tube
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AIR TOXICS LTD~
SAMPI"E NAME: Field maJ]k~'IX

ID#: 0211663-05A
MODIFIED VOST S041A18260B

Surrogates %Recovery
Method
Limits

Dibro mofluoro meth ane
1,2-Dichloroethane-d4
Toluene-dB
4-Bromofluorobenzene

102
109
98
95

70-130
70-130
70-130
70-130
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AIR TOXIes LTD.
SAJ\'IPLE NAl\ill: Field Bl:mk-TX/C

10#: 0211663-053
MODIFIED VOST 5041AJ8260B

Compound
Rpt. Limit

(ng)
Amount

{ng)

Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
Freon 11

10
10
10
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1,1-Dichloroethene
Carbon Disulfide
Acetone
Methylene Chloride
trans-1,2-Dichloroethene

10
10
50
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1,1-Dichloroethane
Vinyl Acetate
2-Butanone (Methyl Ethyl Ketone)
Chloroform
1,1, i-Trichloroethane

10
50
50
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Carbon Tetrachloride
Benzene
1,2-Dichloroethane
Trichloroethene
1,2-Dichloropropane

10
10
10
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Bromodichloromethane
trans-1,3-Dichloropropene
4-M ethyl- 2-pentanone
Toluene
cis-1,3-Dichloropropene

10
10
50
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1,1,2- Trichloroethane
Tetrachloroethene
2-Hexanone
Dibromochloromethane
Chlorobenzene

10
10
50
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Ethyl Benzene
m,p-Xylene
o-Xylene
Styrene
Bromoform

10
10
10
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1,1,2,2- Tetrachloroethane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
Freon 12

10
10
10
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Container Type: VOST 0030 Tube

Page 1 0071



AIR TOXICS LTD.
SAMPLE NAM}~:Field Blal1k-TX/C

ID#: 0211663·05B
MODIFIED VOST S041AJ8260B

Surrogates %RecQvery
Method
limits

Dibromofluoromethane
1,2·Dichloroethane-d4
Toluene·d8
4-Bromofluorobenzene

100
104
99
99

70-130
70·130
70-130
70·130

Page 2 0072



AIR TOXIes LTD.
SAlVI:PLE NAME: Trip B1ankoTX

ID#: 02 U 663-06A

MODIFIED VOST 5041A18260B

Compound
Rpt. Limit

(ng)
Amount

tog)

Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
Freon 11

10
10
10
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1,1-Dichloroethene
Carbon Disulfide
Acetone
Methylene Chloride
trans-1,2-Dichloroethene

10
10
50
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1,1-Dichloroethane
Vinyl Acetate
2-Butanone (Methyl Ethyl Ketone)
Chloroform
1,1,1- Trichloroethane

10
50
50
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Carbon Tetrachloride
Benzene
1,2-Dichloroethane
T rich lomethe ne
1,2-Dichloropropane

10
10
10
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Bromodichloromethane
trans-1,3-Dichloropropene
4-Methyl-2-pentanone
Toluene
cis-1,3-Dichloropropene

10
10
50
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1,1,2-Trichloroethane
Tetrachloroethene
2-Hexanone
Dibromochloromethane
Chlorobenzene

10
10
50
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Ethyl Benzene
m,p-Xylene
o-Xylene
Styrene
Bromoform

10
10
10
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1,1,2,2- Tetrachloroethane
1,3-Dichlorobenzene
1A-Dichlorobenzene
1,2-D1chlorobenzene
Freon 12

10
10
10
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Container Type: VaST 0030 Tube

Page 1 0078



AIR TOXIes LTD.
SAlVfPLE NAME: Trip Bhmk- TX

W#: 0211663-06A

MODIFIED VOST 5041N8260B

Surrogates %Recovery
Method
Limits

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

104
108
98
97

70·130
70·130
70·130
70-130

Page 2 0079



AIR TOXIes LTD.
SAMPLE NAME: Trip Bhmk-TXlC

ID#: 021 I663-06B
MODIFIED VOST 504IA/8260B

Compound
Rpt. Limit

(ng)
Amount

(ng)

Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
Freon 11

10
10
10
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1,1-Dichloroethene
Carbon Disulfide
Acetone
Methylene Chloride
trans-1,2-Dichloroethene

10
10
50
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1,1-Dichloroethane
Vinyl Acetate
2-Butanone (Methyl Ethyl Ketone)
Chloroform
1,1,1-Trichloroethane

10
50
50
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Carbon Tetrachloride
Benzene
1,2-Dichloroethane
Trich 10roethene
1,2-Dichloropropane

10
10
10
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Bromodichloromethane
trans-1,3-Dichloropropene
4-Methyl-2-pentanone
Toluene
cis-1,3-Dichloropropene

10
10
50
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1,1,2- Trichloroethane
Tetrachloroethene
2-Hexanone
Dibromochloromethane
Chlorobenzene

10
10
50
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Ethyl Benzene
m,p-Xylene
o-Xylene
Styrene
Bromoform

10
10
10
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1,1,2,2- Tetrachloroethane
1,3-Dichlorobenzene
1A-Dichlorobenzene
1,2-Dichlorobenzene
Freon 12

10
10
10
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Container Type: VaST 0030 Tube

Page 1 0085



AIR TOXIes LTD.
SAMPLE NAlVJE: Trip BJalllk-TX/C

lD#: G2J1663-06B
MODIFIED YOST 5041A18260B

Surrogates %Recovery
Method
Limits

Dibromofluoromelhane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

102
107
101
104

70-130
70-130
70·130
70-130

Page 2 0086



AIR TOXIes LTD.
SAMPLE NAlVlJ!~:TripBlank-,Condellsate

ID#: 0211663-07A
MODIF1ED VOST 5041AJ8260B

Compound
Rpt, Limit

{ng}
Amount

(ng) ,

Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
Freon 11

50
50
50
50
50

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1,1-Dichloroethene
Carbon Disulfide
Acetone
Methylene Chloride
trans-1,2-Dichloroethene

50
50
250
50
50

Not Detected
Not Detected
Not Detected

2000
Not Detected

1,1-Dichloroethane
Vinyl Acetate
2-Butanone (Methyl Ethyl Ketone)
Chloroform
1,1,1-Trichloroethane

50
250
250
50
50

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Carbon Tetrachloride
Benzene
1,2-Dichloroethane
Trichloroethene
1,2-Dichloropropane

50
50
50
50
50

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Bromodichloromethane
trans-1,3-Dichloropropene
4-Methyl-2-pentanone
Toluene
cis-1,3-Dichloropropene

50
50
250
50
50

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1,1,2- Trichloroethane
Tetrachloroethane
2-Hexanone
Dibromochloromethane
Chlorobenzene

50
50
250
50
50

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Ethyl Benzene
m,p-Xylene
a-Xylene
Styrene
Bromoform

50
50
50
50
50

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1,1,2,2- Tetrachloroethane
1,3-Dichlorobenzen\O)
1,4-Dichlorobenzene
1,2-Dichlorobenzene
Freon 12

50
50
50
50
50

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Container Type: Vial

Page 1 0092



AIR TOXIes LTD.
SAl'\1P],E NAME: Trip Blank-O:mdensate

ID#: 02U663·07A

MODIFIED VOST S041AJ8260B

Surrogates %Recovery
Method
Limits

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

99
95
98
100

70-130
70-130
70-130
70-130

Page 2 0093



QC Results and Raw Data

0100



AIR TOXIes LTD~
SAMPLE NAME: Lab Blank

ID#: 0211 663-0HA
MODIFIED VOST S041AJ8260B

Compound
Rpt. Limit

(ng)
Amount

(ng)

Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
Freon 11

10
10
10
10
10

Not Detected
Not Detected
No! Detected
Not Detected
No! Detected

1,1-Dichloroethene
Carbon Disulfide
Acetone
Methylene Chloride
trans-1,2-Dichloroethene

10
10
50
10
10

Not Detected
No! Detected
Not Detected
Not Detected
Not Detected

1,1-Dichloroethane
Vinyl Acetate
2-Butanone (Methyl Ethyl Ketone)
Chloroform
1,1, i-Trichloroethane

10
50
50
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Carbon Tetrachloride
Benzene
1,2-Dichloroethane
Trichloroethene
1 ,2-Dichloropropane

10
10
10
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Bromodichloromethane
trans-1,3-Dichloropropene
4-Methyl-2-pentanone
Toluene
cis-1,3-Dichloropropene

10
10
50
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1,1,2- Trichloroethane
Tetrachlo roeth ene
2-Hexanone
Dibromochloromethane
Chlorobenzene

10
10
50
10
10

Not Detected
Not Detected
Not Detected
Not Detected
No! Detected

Ethyl Benzene
m,p-Xylene
o-Xylene
styrene
Bromoform

10
10
10
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

. 1,1 ,2,2-Tetrachloroethane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
Freon 12

10
10
10
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Nol Detected

Container Type: NA • Not Applicable

Page 1 0101



AIR TOXIes LTD.
SAMPLE NAME: Lab Blank

ID#: 0211663-08A
MODH<'IED VOST 5041A18260B

Surrogates %Recovery
Method
Limits

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-dB
4-Bromofluorobenzene

101
105
99
97

70-130
70-130
70-130
70-130

Page 2 0102



AIR TOXICS LTD.
SAMPLE NAME: Lab Blank

W#: 02U663·08B
MODIFIED VOST 5041AJ8260B

Compound
Rpt, Limit

(n9)
Amount

(ng)

Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
Freon 11

10
10
10
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1,1-Dichloroethene
Carbon Disulfide
Acetone
Methylene Chloride
trans-1,2-Dichloroethene

10
10
50
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1,1-Dichloroethane
Vinyl Acetate
2-Butanone (Methyl Ethyl Ketone)
Chloroform
1,1,1-T rich loroethane

10
50
50
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Carbon Tetrachloride
Benzene
1,2-Dichloroethane
Trichloroethene
1,2-Dichloropropane

10
10
10
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Bromodichloromethane
trans-1,3-Dichloropropene
4-Methyl-2-pentanone
Toluene
cis-1,3-Dichloropropene

10
10
50
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1,1,2-Trichloroethane
Tetrachloroethene
2-Hexanone
Dibromochloromethane
Chlorobenzene

10
10
50
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Ethyl Benzene
m,p-Xylene
o-Xylene
Styrene
Bromoform

10
10
10
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1,1,2,2- Tetrachloroethane
1,3-Dichlorobenzene
1,4·Dichforobenzene
1,2·Dichlorobenzene
Freon 12

10
10
10
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Container Type: NA " Not Applicable

Page 1 0109



AIR TOXICS LTD.
SAM:PLE NAME: Lab Blank

ID#: 02U663-08B

MODIFIED VOST 5041A18260B

Surrogates %Recovery
Method
Limits

DibromofJuoromethane
1,2-Dichloroethane-d4
Toluene-dB
4-Bromofluorobenzene

99
100
99
100

70~130
70-130
70-130
70-130

Page 2 0110



AIR TOXICS LTD.
SAMPLE NAME: LCS

ID#: (}211663~{}9A

MODIFIED YOST S041AJ8260B

Compound
Rpt. Limit

(n9) %Recovery

Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
Freon 11

10
10
10
10
10

82
81
78
96
98

1,1-Dichloroethene
Carbon Disulfide
Acetone
Methylene Chloride
trans-1,2-Dichloroethene

10
10
50
10
10

89
75
104
92
92

1,1-Dichloroethane
Vinyl Acetate
2-Butanone (Methyl Ethyl Ketone)
Chloroform
1,1, i-Trichloroethane

10
50
50
10
10

83
Not Spiked

96
87
84

Carbon Tetrachloride
Benzene
1,2-Dich!oroethane
Trichloroethene
1,2-Dichloropropane

10
10
10
10
10

89
86
90
83
82

Bromodichforomethane
trans-1,3-Dichloropropene
4-Methyl-2-pentanone
Toluene
cis-1,3-Dichloropropene

10
10
50
10
10

94
90
90
88
87

1,1,2~Trichloroethane
Tetrachloroethene
2-Hexanone
Dibromoch loromethane
Chlorobenzene

10
10
50
10
10

88
85
88
92
86

Ethyl Benzene
m,p-Xylene
a-Xylene
Styrene
Bromoform

10
10
10
10
10

89
94
90
90
85

1,1,2,2- Tetrachloroethane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
Freon 12

10
10
10
10
10

90
88
82
82
97

Container Type: NA • Not Applicab!e

Page 1 0478



AIR TOXICS LTD.
SA.1VIPLE NAME: LCS

W#: 0211663-09 A

MODIFIED VOST S041AJ8260B

Surrogates %Recovery
Method
Limits

Dibromofluoromethane

1,2-Dichloroethane-d4

Toluene-dS

4-Bromofluorobenzene

103
107
104

99

70-130
70-130
70-130
70-130

Page 2 0479



AIR TOXIes LTD.
SAMPLE NAME: LCS

I.D#: 021] 663-09B
MODIFIED YOST 5041AJ8260B

Compound
Rpt. Limit

(ng) %Recovery

Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
Freon 11

10
10
10
10
10

94
93
82
98
104

1,1-Dichloroethene
Carbon Disulfide
Acetone
Methylene Chloride
trans-1,2-Dichloroethene

10
10
50
10
10

100
86
126
103
106

10
50
50
10
10

97
Not Spiked

114
98
95

1,1-Dichloroethane
Vinyl Acetate
2-Butanone (Methyl Ethyl Ketone)
Chloroform
1,1,1-T rich loroethane

10
10
10
10
10

98
101
95
97
98

Carbon Tetrachloride
Benzene
1,2-Dichloroethane
Trichloroethene
1,2-Dichloropropane
Bromodlchloromethane
trans-1,3-Dichloropropene
4-Methyl-2-pentanone
Toluene
cis-1,3-Dichloropropene

10
10
50
10
10

107
110
107
102
103

1 ,1 ,2-Trichloroethane
Tetrachloroethene
2-Hexanone
Dibromochloromethane
Chlorobenzene

10
10
50
10
10

98
97
120
104
100

Ethyl Benzene
m,p-Xylene
o-Xylene
Styrene
Bromoform

10
10
10
10
10

104
112
110
108
100

1,1,2,2- Tetrachloroethane
1,3-Dichlorobenzene
1A-Dichlorobenzene
1,2-Dichlorobenzene
Freon 12

10
10
10
10
10

98
104
98
101
104

Container Type: NA • Not Applicable

Page 1 0529



AIR TOXIes LTD.
SAMPLE NAME: LCS

11)#: 021166Hl9B
MODIFIED YOST 5041Al8260B

Surrogates %Recovery
Method
Limits

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

100
100
100
98

70-130
7D-130
70-130
70-130

Page 2 0530





MAR 03 'g;, 10:2SAM TRe WINDSOR

Procedure No. --1JS~811
S..TYPE PITOT GEOMETRiC CALIBRATION Revision No. 1 ==,,,,, ~ ,."

PART,2 "'PITOT ALIGNMENT D~te __ Decemb8r~9. 1980
Pa.ge =- ._L of '_ J. =

TRC Probe Identification L:J w L§no) Technical Speciallst ,g lJ.--.
Pitot Identific'ation LIYov- ONL:.'! Date 12/2 /o.:..;;;;~:....--,-_" _fJ-.......;, .....:....,"'_"-_~

8.

~~. I

l-= r jJ
L C~L

a o. <6qt1 a:+ bt .. cfl
== cos6. .

2abt _0. '3'.s.,
C_O,'1W1

-d 0.)7S" at+d2 .. ~
:::::c:lS fr2ad-e...D8~7. ~

oc (800 < 6 <: 1000)e 126' l..l .......
fl 8S~9° , (800 < 9' -< '100)

a O,f)q'l
b o.Sr;:g

A

(850' <; tP <; 95~)
(SeO .< tp'<: (511)

NOTE: Values in parentheses are ~PAMethod 2 speoifiCs.tions,
EROSE THERMOCOlJPt.:E pP\L1BRAILOt'l . :rOL!=BhMCES

'R:= of + 460



-
TRC Probe Identification ..,1oyv --=-J~( 60)
PitotIdentification frrq:.r::- .0 rv.l-y _

A. Pi tot
) ... •

Probe I Nozzle ( )
t ...
\

°t '.--: ....
D~__· ~
&.

S. Probe P4ll :io.
. ,

" i..l.

Ph L,"·ltot - - --...- .... ",
or=c;,

b W"--J.<

d
'1~ I

to(......- n r -±
·e. C. (1)1 t c f.!..!C?'\ ONLY- ..

~ d 3. iD<e
Probe --..~- . --

c

~

e ~.o.,8frl~

Q!:.OR

r .. f
c. c . _II

f ..Probe

SPECIFICATIONS tEPA MgTHOD 2.) .

C2..3l!
d 1?:. 3"
e > 3/411

"" f Z. 2'1

:

;;;M 6tt·1

If these specifications are met, proceed with Part 2 Pitot 8~fgnm.ent.

Tee



low-1
Squared

Transverse tube Axis a 0.899 0.808201
b 0.372 0.138384 C3c 0.949 0.900601 0.06875 1.501992
d 0.375 0.140625 0.019165 1.55163 \ 88.9
e 0.957 0.915849

Longitudinal Tube Axis a 0.899 0.808201
b 0.568 0.322624 @c 1.065 1.134225 -0.00333 1.574126
d 0.535 0.286225 0.02604 1.544753 88.5' I

e 1.023 1.046529

p-4
Squared

Transverse tube Axis a 0.866 0.749956
b 0.5 0.25
c 1.37 1.8769 -1.01264 #NUMf #NUMI
d 0.612 0.374544 -0.27027 1.844469 105.7
e 1.32 1.7424

Longitudinal Tube Axis a 0.866 0.749956
b 0.5 0.25
c 1.57 2.4649 -1.69162 #NUM! #NUMI
d 0.612 0.374544 -0.27027 1.844469 105.1
e 1.32 1.7424
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METHOD 5 DRY GAS METER CALIBRATION

Calibrated by: Matt Viscovich Barometric P"essure,
------"--

30.12 in Hg

Date: 09127/02 Meter Box No,: 90337

T emP'ZrattJre
Gas Gas

Orifice Volume Volume W~t Dry gas meter
Manometer Wet Test Dry T~st Test b",vil1tiGn

S",tting Meter Meter Meter Inlet OUtlet Average Time
delta H Vw Vd tw td; td, td. T delta deltll
in. HlO ft' ft' of' OF OF ~F min. Y H@ Y H@

0.5 5.920 6.043 74.0 82 79 81 15.0 0.990 1.799 0.003 0.102

1.0 8.200 8.395 74.0 83 79 81 15.0 0.987 1.875 0.000 0.026

1.5 9.780 10.012 74.0 86 79 83 15.0 0.989 1.977 0.001 0.077

2.0 11.310 11.573 74.0 85 78 82 15.0 0.986 1.975 0.001 0.074

3.0 14.220 14.531 74.0 85 77 81 15.0 0.984 1.877 0.003 0.023

AVERAGE 0.987 1.901

CALCLJLAnONS

y deltll H @

Vw x Pb x (tdo + 460) 0.0319 x dH x [ (tw +- 460) x T ] 2

Vd x (Pb + dH/13.6) x (tw + 460) Pb x (td. + 460) [ Vw J

y= Ratio of reading of wet test meter to dry gas meter;
Tolerance for individual value! 0.02 from average

QA/QC Check By. _
Date:

delta H @ ~ Orifice pressure differential that equates to 0.75 cfm of air
at 68aF and 29.92 inches of mercury, ili. H20;
ToJeralice for individual values ± 0.20 from average

FORM AM-I01B



Met¢rho;,. N".,
Buck Mcdsl No.:
Da,e:
Ca1lbrntlEd By;

VOST/I\J6 METER:BOX CALm RATIONS
(NO!;i.~Iso.kinetic MetlilJ;'Box CalibX"~tions - Buok Calibrator)
280-6081

Se:cial.No.: :280-9Q2Z ..
Run Time (Min.) ...... l~O;:.::.O;"."...,__

Bar. Press, (ill. H,g); 30.00
'l'tik'g'lIlt Rate {'L:l"l.'<l'J~_ :(

Runi AlI.n2 !bm3

Ar"lbi~l ".(".'ti'lpetature. °c Zi.l 21-1 . ');J.,:;L

Am blerlt Tempqature, "R. 530,0 $0.0 532.0

Callhmtor Readinzs (LPM,:
1 1.0$0 0.,937 1.190
2 L050 1.040 1.020
3 1.120 L070 l.000
4 0.9201 0.959 0.997
$ 0.8$17 0.94& 1.020
6 0.901 0.972. 0.950
7 O,g98 0.925 1.030
8 O,S51S O.!100 0.9&5
9 0.900 0.945 1.030
10 0.976 O.93:Z 1.010
11 n.951 0.992-

Average O,gso 0.965 1.025
Aw:ra.gc at Std. Cop,dit\OIlS 0,9:5!) 0.91>4 1.018

Met.erBoll> Tem.perature, °c
1 19'.4 2[,7 ZZJI
2 10.0 21.1 21..3
3 :20.0 21.7 21.8
4 ;W.6 21.7 23.3
5 10.6 21.7 23.3
6 10,6 21.7 23,.3
7 2M zz..]. 23.9
g 20.6 22.2 23.9
9 20-6 22,2- 23.3
10 10.(; 22.2 23.;1

1I
AVe(age Ternptll:'B!Il~J °c ;W,3 21.9 2:3.3
AVl;lJ\ngllll'empc:rature, ~ 52&.6 531..4 533.9

M:et6l'bo)l, Readings:
Plfll5fl!\1L",J,ej," Rea.di.ag. L 4941.640 4956.220 55161.870
rt!i.~alM~ter Reading, L 4932.010 4947,000 5958.000

TtltD.l Vollwt; L 9.630 9.220 ~.870
AvCf:'l>.gCVehm= at Std. Cond,il;ionl 9.6d~ 9,186 9,787

AVCl:'BJl;e Rate at Srrl, Conditions, !..PM 0,964 0,91' 0.979

Rotam_ Settit\,t:: r55 or Sawllire Ball)

Y. at R"tan.;i"", Setting 0.994- 1.0$0 1.040

AVG.1( AT ROIAi\o);EULRSETIlNG IJJ'!8

QA!Qf: (:heok By, __ . Date: _

Each Yi S 0.02 of"A.'II'Cl:ageY.



Vostbox And Method 6 Box Calibration

Box Type fV\jteL!\f\II&'".,.",
Calibration Device l3\jb~~_T'v~

Test Run #1

PB 3'0, GO

Ambient Temp F 7Z
R 5-32-

Runtime Min. o IVtIN

Rotameter Set 0, S U'fVl

Flowrate Set

1 12,2 i
2 fL. YS-
3· i2,l.JO
4 12.,'SJ~o
5 i2.60

Ave Rate IL,3TZ.

Box Volume Final 52 Ce.l1l-[

5~[3. qC
2·l.J2

Box Volume Initial
Box Volume Total

'3l-Jgy
zt-t
gJ-j

84
St.1

sy
$'Y/.f

Box Temp 0
1
2
3
4
5_..LL............. _

Box Temp Ave F
R

f).SU',,,,
YaH: LPM= O.Q99c1

SiN~~4E.1J..(,!2~~ __
Date_tZL '3/67..0.-" __

#2 #3

60,20 00,'1..0

72 )2
S3?- 63<

S- fAIN SM/N

0, S' LFflr\ O,f;;L"fM

12.sttJ
/2· 53
i2.LjG
IL.l-I~
J2.36:
12_,LJ3

12.1.j2
JZ.S-Z
i2..st1
i z... .f-j 3
/2·51-1

12.4 L

Sg eg. CfB
5866, s ?~

S-8jl.73
S-&{o,.27

2· 4£2.4 C

'64
SI1
"~ l-j

<6Y
&y
'Sif

2(./
'B'LJ
~/..)

%S""'
8~
~S--

8l.J·$'

5J{1-1.S-

I.DoJi£



METHOD 5 DRY GAS METER CALIBRATION

Colibmted by, --------Matthew Vi~eovich Barometr-ic Pr'essu-re-, -----"--30.35 in. Hg

Date' 01/03/03 Meter Box No.: 90337

Temperature
Gas Gos

Orifice Volume Volume Wet Dry gas meter
MClnometer Wet Test Dry Test Test Deviation

Setting Meter Meter Meter Inlet Outlet Average Time
delta H Vw Vd tw td, td. td. T deltCl delta
in. H.O ft' ft' OF OF ~F Of min. Y H@ Y H@

0.5 5.847 6.160 72.0 88 84 86 15.0 0.973 1.799 0.002 0.120

1.0 8.089 8.539 72.0 90 84 87 15.0 0.972 1.880 0.003 0.039

1.5 9.629 10.136 72.0 91 83 87 15.0 0.973 1.994 0.001 0.074

2.0 11.204 11.748 72.0 92 83 88 15.0 0.977 1.964 0.002 0.044

3.0 13.756 14.350 720 93 81 87 15.0 0.979 1.961 0.004 0.042

AVERAGE 0.975 1.920

CALCULATIONS

y delta H @

Vw x Pb x (td, + 460) 0.0319 x dH x I (tw + 460) x T 1 2

Vd x (Pb + dH/13.6) x (tw + 460) Pb x (td, + 460) [ Vw J

y= Ratio of reading of wet test meter to dry gas meter;
Tohwance for individual value ± 0.02 from <1verage

QA/QC Check By, _
Date: ---

delta H @ = Orifice pressure differential that e~uates to 0.75 cfm of air
<1t68°F and 29.92 inches of mercury, in. H20;
Tolerance for individual values ± 0.20 from overage

FORM AM-101B



AIR TOXIes LTD.
SAMPLE NAME: I~ab Blank

W#: 0211656B-02A

SULFUR GASES BY MODIFIED ASTM D-5504 GC/SCD

Compound
Rpt Limit

(ppbv)
Amount
(ppbv)

Hydrogen Sulfide
Carbonyl Sulfide
Methyl Mercaptan
Ethyl Mercaptan
Dimethyl Sulfide

4.0
4.0
4.0
4.0
4.0

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Carbon Disulfide
Isopropyl Mercaptan
tert-Butyl Mercaptan
n-Propyl Mercaptan
Ethyl Methyl Sulfide

4.0
4.0
4.0
4.0
4.0

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Thiophene
Isobutyl Mercaptan
Dlethyl Sulfide
Butyl Mercaptan
Dimethyl Disulfide

4.0
4.0
4.0
4.0
4.0

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

3-Methylthiophene
Tetrahydrothiophene
2-Ethylthiophene
2,5-Dimethylthiophene
Diethyl Disulfide

4.0
4.0
4.0
4.0
4.0

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Container Type: NA· Not Applicable
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AIR TOXIes LTD.
Slv'\1PLE NAME: LCS

W#: 0211656B-03A
SULFUR GASES BY MODIFIED ASTM D-5504 GClSCD

Compound
Rpt. Limit

(ppbv) %Recovery

Hydrogen Sulfide
Carbonyl Sulfide
Methyl Mercaptan
Ethyl Mercaptan
Dimethyl Sulfide

4.0
4.0
4.0
4.0
4.0

117
110
116
124
108

Carbon Disulfide
Isopropyl Mercaptan
tert·Butyl Mercaptan
n-Propyl Mercaptan
Ethyl Methyl Sulfide

4.0
4.0
4.0
4.0
4.0

143 Q
115
113
123
118

Thiophene
Isobutyl Mercaptan
Diethyl Sulfide
Butyl Mercaptan
Dimethyl Disulfide

4.0
4.0
4.0
4.0
4.0

108
122
115
118
114

3-M ethylthiop hene
Tetrahydrothiophene
2-Ethylthiophene
2,5-Dimethylthiophene
Diethyl Disulfide

4.0
4.0
4.0
4.0
4.0

118
126
116
106
127

Q = Exceeds Quality Contra I limits.
Container Type: NA • Not Applicable

Page 1 0059



@ AIR TOXIes LTD"
AN ENVIRONMENTAL AolAL YTICAL LABORATORY

COMPREHENSIVE VALIDATION PACKAGE
Modified TO-14

INVENTORY SHEET
Work Order #: 0211669A

Page Nos.

From To
1. Work Order Cover Page & Laboratory Narrative
2. Sample Results and Raw Data (Organized by Sample)

a. ATL Sample Results Form
b. Target Compound Raw Data

-Internal Standard Area and Reteneti:on Time Sununary
-Surrogate Recovery Summary (If Applicable)
-Chromatogram(s) and Ion Profiles (If Applicable)

3. QC Results and Raw Data
a. Method Blank (Results+ Raw Data)
b. Surrogate Recover Summary Form (If Applicable)
c. Internal Standard Summary Form (If Applicable)
d. Duplicate Results Summary Sheet
e. Matrix Spike/Matrix Spike Duplicate (Results + Raw Data
f. Initial Calibration Data (Summary Sheet + Raw Data)
g. MDL Study (If Applicable)
h. Continuing Calibration Verification Data (Summary Sheet
i. Second Source LCS(Summary + Raw Data)
j. Extraction Logs
k. Instrument Run Logs/Software Verification
L GCIMS Tune (Results + Raw Data)

4. ShippingfReceiving Documents
a. Login Receipt Summary Shcet
b. Chain-of-Custody Records
c. Sample Log-In Sheet
d. Misc ShippingIReceiving Records (list of individual records)

Sample Receipt Discrepancy Report
5. Other Records (describe or list)

a. Manual Spectral Defense
b. Manual Integrations
c. Manual Calculations
d. Canister Dilution Factors
e. Laboratory Corrective Action Reguest
f. CAS Number Reference
g. Variance Table
h. Canister Certification
i. Data Review Check Sheet

5
3
62

64 78
79 79
80 81

82 374

375 397
398 486

___ 4_87___ 490
491 520

522 522
523 523
524 524

526
533532

535534

536 537

538538

Comments:

Completed by:

Judy Lee / Document Control 12/13102

(Signature) ( Print Name & Title) (Date)



AIR TOXICS LTD.
AN ENVIRONMENTAL ANALYTICAL LABORATORY

WORK ORDER #: OZH669A

Work Order Summary

CLIENT: Mr. Scott James
IRC Environmental Corporation
Boott Mills South, Foot of John St.
Lowell, MA 01852

RILL TO: Mr. Scott James
TRC Environmental Corporation
Eoott Mills South, Foot of John St.
Lowen, MA 01852

PHONE: 978-970-5600

978-453-1995

11127/2002
12112/2002

P.O. # 40894

PROJECT # 37887-0040-00000 MAVERICK MGT

CONTACT: ~~~

FAX:

DATE RECEIVED:

DATE COMPLETED:

ERACTlON#
01A
02A
03A
07A
08A
08E
09A
09B

NAME
Run I-INLET
Run2-INLET
Run 3-INLET
FIELD BLANK.
Lab Blank
Lab Blank
LCS
LCS

TEST
Modified TO-14
Modified TO-14
Modified TO-14
Modified TO-14
Modified TO-14
Modified TO-14
Modified TO-14
Modified TO-14

RECEIPT
YAC.IPRES.

11.0"Hg
7.5 "Hg
4.0"Hg
29.0 "Hg

NA
NA
NA
NA

~ -- ,

, "'_", d~
CERTIFIED BY: DATE: _12_11_2_/0_2 -.- _

Laboratory Director

Certfication mnnbers: CA NELAP - 0211 DCA, NY NELAP - 11291, VT NELAP - 9166389892,
LA NELAPILELAP- A1 30763, AR DEQ

Name of Accrediting Agency: NELAP/Florida Department of Health, Scope of Application: Clean Air Act,
Accreditation number: E87680, Effective date: 07/01102, Expiration date: 06/30/03

Air Taxies Ltd. certifies that the test results contained in this report meet all requirements of the NELAC standards

'n1is report shall not be reproduced, except in full, without the written approval.of Air Taxies Ltd,

180 BLUE RAVINE ROAD. SUITE B FOLSOM. CA - 95630
(916) 985·1000. (800) 985-5955. FAX (916) 985-1020
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LABORATORY NARRATIVE
ModHied Method TO-14

'IRe Environmental Corporation
Workorder# 0211669A

Four 6 Liter Summa Canister samples were received on November 27, 2002. The laboratory performed
analysis via modified EP A Method TO-14 using GCIMS in the full scan mode. The method involves
concentrating up to 0.5 liters of air. The concentrated aliquot is then flash vaporized and swept through a
water management system to remove water vapor. Following dehumidification, the sample passes directly
into the GClMS for analysis. See the data sheets for the reporting limits for each compOlmd.

Method modifications taken to run these samples include:

Requirement TO-14 ATL Modifications
Internal standard retention Not specified. Within 0.33 minutes of most recent daily CCV internal
times. standards

Internal standard recoveries. Not specified. Within 40% of the daily cev internal standard area for
blanks and samples.

Initial calibration criteria. Not specified. RSD of30% or less for standard compounds, 40% or less for
non-standard and polar compounds

Receiving Notes

There were no receiving discrepancies.

Analytical No!~~

There were no analytical discrepancies.

Definition of Data Qualifying Flag~

Seven qualifiers may have been used on fue data analysis sheets and indicates as follows:
B - Compound present in laboratory blank greater than reporting limit (background subtraction no

performed).
J - Estimated value.
E - Exceeds ins1rumentcalibration range.
S - Saturated peak.
Q - Exceeds quality controllimi1B.
U - Compound analyzed for but not detected above fue reporting limit.
UJ- Non~detected compound associated with low bias in the CCV
N - The identification is based on preSllll1ptive evidence.

File extensions may have been used on the data analysis sheets and indicates
as follows:
a-File was requantified
b-File was quantified by a second colrunn and detector
rl-File was requantified for the purpose of reissue

Page 1 0002



_ ..~-,-------_._~- ~ ________________ """"""''-''"o>-o'-'''' _____ • ______ ~..~

Table 1
"

Sample Sample Extract

Client Lab Date Date Date Holding Date Holding Sample
SamplelD Sample ID Collected Received Extracted Time Analyzed Time Condition

(Days) (Days)

Run i-INLET 0211669A.Q1A 11/26/2002 11/27/2002 NA 13 1219/2002, NA Good

Run 2-INLET 0211669A-02A 11/26/2002 11/27/2002 NA 13 12/9/2002 NA Good
,

Run 3·INLET 0211669A-03A 11/26/2002 11/27/2002 NA 13 12/912002 NA Good

FIELD BLANK 0211669A-07A NA NA NA NA 12/11/2002 NA Good

Lab Blank 0211669A-08A NA NA NA NA 12/912002 NA Good

Lab Blank 0211669A-08B NA NA NA NA 12111/:2002 NA Good

LCS 0211669A-09A NA NA NA NA 12/9/2002 NA Good

LCS 0211669A-09S NA NA NA NA 12/10{2002 NA Good

0003



Sample Results and Raw Data
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AIR TOXICS LTD.
SAMPLE NAME: Run l~.lNLET

ID#: 0211669A-OIA
MODIFIED ErA METHOD 1'0-]4 GelMS FULL SCAN

Rot. Limit Rpt Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbV) (uGlm3)

Freon 12 5.3 27 Not Detected Not Detected
Freon 114 5.3 38 Not Detected Not Detected
Chloromethane 5.3 11 Not Detected Not Detected
Vinyl Chloride 5.3 14 Not Detected Not Detected
Bromomethane 5.3 21 Not Detected Not Detected
Chiaro ethane 5.3 14 Not Detected Not Detected
Freon 11 5.3 30 Not Detected Not Detected
1,1-Dichloroethene 5.3 21 Not Detected Not Detected
Freon 113 5.3 41 Not Detected Not Detected
Methylene Chloride 5.3 19 Not Detected Not Detected
1,1-Dichloroethane 5.3 22 Not Detected Not Detected
cis-1,2-Dichloroethene 5.3 21 Not Detected Not Detected
Chloroform 5.3 26 24 120
i,1, i-Trichloroethane 5.3 29 Not Detected Not Detected
Carbon Tetrachloride 5.3 34 5.8 37

Benzene 5.3 17 1400 4500
1,2-Dichloroethane 5.3 22 Not Detected Not Detected
Trichloroethene 5.3 29 Not Detected Not Detected
1,2-Dichloropropane 5.3 25 Not Detected Not Detected
cis-1,3-Dichloropropene 5.3 24 Not Detected Not Detected
Toluene 5.3 20 580 2200
trans-1,3-Dichloropropene 5.3 24 Not Detected Not Detected
1,1,2- Trichloroethane 5.3 29 Not Detected Not Detected
Tetrachloroethene 5.3 36 Not Detected Not Detected
1 ,2-Dibromoethane (EDB) 5.3 41 Not Detected Not Detected
Chlorobenzene 5.3 25 7.4 35
Ethyl Benzene 5.3 23 14 62
m,p-Xylene 5.3 23 70 310
o-Xylene 5.3 23 8.4 37
Styrene 5.3 23 Not Detected Not Detected

1,1,2,2- Tetrachloroethane 5,3 37 Not Detected Not Detected
1,3,5- Trimethylbenzene 5.3 26 Not Detected Not Detected
1,2,4- Trimethylbenzene 5.3 26 Not Detected Not Detected

1,3·Dichlorobenzene 5.3 32 Not Detected Not Detected
1A-Dichlorobenzene 5.3 32 Not Detected Not Detected
alpha-Chlorotoluene 5.3 28 Not Detected Not Detected
1,2-Dichlorobenzene 5.3 32 Not Detected Not Detected
1,2,4-Trichlorobenzene 21 160 Not Detected Not Detected
Hexachlorobutadiene 21 230 Not Detected Not Detected
Propylene 21 37 Not Detected Not Detected
1,3-Butadlene 21 48 Not Detected Not Detected

Acetone 21 51 99 240

Page 1 0005



AIR TOXICS LTD.
SAMPLE NAME: Run I-INLET

W#: {)2] 1669A-01A
MODIFIED EPA METHOD '1'0-14 GelMS FULL SCAN

Rot. Limit RpL Limit Amount Amount
Compound (ppbv) (uGfm3) (ppbv) (uG/m3)

Carbon Disulfide 21 67 78 240
2-Propanol 21 53 Not Detected Not Detected
trans-1,2-Dichloroethene 21 85 Not Detected Not Detected
Vinyl Acetate 21 76 Not Detected Not Detected
2-Butanone (Methyl Ethyl Ketone) 21 64 Not Detected Not Detected
Hexane 21 76 Not Detected Not Detected
Tetrahydrofuran 21 64 Not Detected Not Detected
Cyclohexane 21 74 Not Detected Not Detected
1,4·Dioxane 21 78 Not Detected Not Detected
Bromodichlo romethane 21 140 Not Detected Not Detected

4-M ethyl-2-penta none 21 88 Not Detected Not Detected
2-Hexanone 21 88 Not Detected Not Detected
Dibromochloromethane 21 180 Not Detected Not Detected

Bromoform 21 220 Not Detected· Not Detected
4-Ethyltoluene 21 100 Not Detected Not Detected

Ethanol 21 41 Not Detected Not Detected

Methyl tert-Butyl Ether 21 78 Not Detected Not Detected
Heptane 21 88 41 170

Container Type: 6 liter Summa Canister
Method

Surrogates %Recovery limits

1,2-Dichloroethane-d4 80 70-130

Toluene-dB 91 70-130

4-Bromofluorobenzene 108 70-130
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AIR TOXIes LTD.
SAMPLE NAt'VIE: RIm 2-INU:<:T

W#: 0211669A-02A
MODIFIED ErA METHOD 1'0-14 GC/MS FUllJ SCAN

Rot. Limit Rpt. Limit Amount Amount
Compound (ppbv) (uGfm3) (ppbv) (uG/m3)

Freon 12 4.5 22 Not Detected Not Detected
Freon 114 4.5 32 Not Detected Not Detected
Chloromethane 4.5 9.4 Not Detected Not Detected
Vinyl Chloride 4.5 12 Not Detected Not Detected
Bromomethane 4.5 18 Not Detected Not Detected
Chloroethane 4.5 12 Not Detected Not Detected
Freon 11 4.5 26 Not Detected Not Detected
1,1-Dichloroethene 4.5 18 Not Detected' Not Detected
Freon 113 4.5 35 Not Detected Not Detected
Methylene Chloride 4.5 16 Not Detected Not Detected
1,1-Dichloroethane 4.5 18 Not Detected Not Detected
c1s-1,2-Dichloroethene 4.5 18 Not Detected Not Detected
Chloroform 4.5 22 Not Detected Not Detected
1,1, i-Trichloroethane 4.5 25 Not Detected Not Detected
Carbon Tetrachloride 4.5 29 Not Detected Not Detected

Benzene 4.5 14 1200 4000
1,2-Dichloroethane 4.5 18 Not Detected Not Detected
Trichloroethene 4.5 24 Not Detected Not Detected
1,2-Dichloropropane 4.5 21 Not Detected Not Detected
cis-1,3-Dichloropropene 4.5 21 Not Detected Not Detected
Toluene 4.5 17 580 2200
trans-1,3-Dichloropropene 4.5 21 Not Detected Not Detected
1,1,2- Trichloroethane 4.5 25 Not Detected Not Detected
Tetrachloroethene 4.5 31 Not Detected Not Detected
1,2-Dibromoethane (EDS) 4.5 35 Not Detected Not Detected
Chlorobenzene 4.5 21 14 64

Ethyl Benzene 4.5 20 16 73
m,p-Xylene 4.5 20 81 360
o-Xylene 4.5 20 8.2 36
Styrene 4.5 19 Not Detected Not Detected

1,1,2,2~Tetrachloroethane 4.5 31 Not Detected Not Detected
1,3.5- Trimethylbenzene 4<5 22 Not Detected Not Detected
1,2,4-Trimethylbenzene 4.5 22 Not Detected Not Detected
1,3-Dichlorobenzene 4.5 27 Not Detected Not Detected
1A-Dichlorobenzene 4.5 27 Not Detected Not Detected
alpha-Chlorotoluene 4,5 24 Not Detected Not Detected
1,2-Dichlorobenzene 4.5 27 Not Detected Not Detected
1,2,4- T richlorobenzene 18 140 Not Detected Not Detected
Hexachlorobutadiene 18 190 Not Detected Not Detected
Propylene 18 31 Not Detected Not Detected

1,3·Butadiene 18 40 Not Detected Not Detected
Acetone 18 43 110 260
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AIR TOXIes LTD.
SAMPLE NAME: Run 2~JNLET

ID#: 02H669A-02A

MOm:n:E.O EPAMETHOD TO-14 GCIMS FULL SCAN

Rot. Limit Rpt, Limit Amount Amount
Compound (ppbv) (uGfm3) (ppbv) (uG/m3)

Carbon Disulfide 18 57 94 300
2-Propanol 18 45 Not Detected Not Detected
trans-1,2-Dichloroethene 18 72 Not Detected Not Detected
Vinyl Acetate 18 64 Not Detected Not Detected
2-Butanone (Methyl Ethyl Ketone) 18 54 Not Detected Not Detected
Hexane 18 64 Not Detected Not Detected
Tetrahydrofuran 18 54 Not Detected Not Detected
Cyclohexane 18 63 Not Detected Not Detected
1,4-Dioxane 18 66 Not Detected Not Detected
Bromodichloromethane 18 120 Not Detected Not Detected
4-Methyl-2-pentanone 18 74 Not Detected Not Detected
2-Hexanone 18 74 Not Detected Not Detected
Dibromochloromethane 18 150 Not Detected Not Detected
Bromoform 18 190 Not Detected Not Detected
4-Ethyltoluene 18 89 Not Detected Not Detected

Ethanol 18 34 Not Detected Not Detected
Methyl tert-Butyl Ether 18 66 Not Detected Not Detected
Heptane 18 74 36 150

Container Type: 6 Liter Summa Canister
Method

Surrogates %Recovery limits

1,2-Dichloroethane-d4 80 70-130
Toluene-d8 92 70-130

4-8 romofluoro benzene 108 70-130
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AIR TOXICS LTDo
SAMPLE NAME: Run JoIl\'l ..,l"!;T

ID#: 02lJ669A-03A
MomnED EPA METIIOD TG-14 GC/MS FULL SCAN

Rot. Limit Rpt. Limit Amount Amount
Compound (ppbv) (uGfm3) (ppbv) (uG/m3)

Freon 12 3.1 16 Not Detected Not Detected
Freon 114 3.1 22 Not Detected Not Detected
Chloromethane 3.1 6.5 Not Detected Not Detected
Vinyl Chloride 3.1 8.0 Not Detected Not Detected
Bromomethane 3.1 12 Not Detected Not Detected
Chloroethane 3.1 8.3 Not Detected Not Detected
Freon 11 3.1 18 Not Detected Not Detected
1,1-Dlchloroethene 3.1 12 Not Detected Not Detected
Freon 113 3.1 24 Not Detected Not Detected
Methylene Chloride 3.1 11 Not Detected Not Detected
1,1-Dichloroethane 3.1 13 Not Detected Not Detected
cis-1,2-Dichloroethene 3.1 12 Not Detected Not Detected
Chloroform 3.1 15 Not Detected Not Detected
1,1,1- Trichloroethane 3.1 17 Not Detected Not Detected
Carbon Tetrachloride 3.1 20 Not Detected Not Detected

Benzene 3.1 10 790 2600
1,2-Dichloroethane 3.1 13 Not Detected Not Detected
Trichloroethene 3.1 17 Not Detected Not Detected
1,2-Dichloropropane 3.1 14 Not Detected Not Detected
cis-1,3-Dichloropropene 3.1 14 Not Detected Not Detected
Toluene 3.1 12 400 1500
trans-1,3-Dichloropropene 3.1 14 Not Detected Not Detected
1,1,2- Trichloroethane 3.1 17 Not Detected Not Detected
Tetrachloroethene 3.1 21 Not Detected Not Detected
1,2-Dibromoethane (EDB) 3.1 24 Not Detected Not Detected
Chlorobenzene 3.1 14 7.3 34
Ethyl Benzene 3.1 14 13 56
m,p-Xylene 3.1 14 68 300
a-Xylene 3.1 14 7.8 34
Styrene 3.1 13 Not Detected Not Detected

1,1,2,2-Tetrachloroethane 3.1 22 Not Detected Not Detected
1,3,5-Trimethylbenzene 3.1 15 Not Detected Not Detected
1,2,4- Trimethylbenzene 3.1 15 Not Detected Not Detected
1,3-Dichlorobenzene 3.1 19 Not Detected Not Detected

1,4-Dichlorobenzene 3.1 19 Not Detected Not Detected
alpha-Chlorotoluel)e 3.1 16 Not Detected Not Detected
1,2-Dichlorobenzene 3.1 19 Not Detected Not Detected
1,2,4- Trichlorobenzene 12 94 Not Detected Not Detected
Hexachlorobutadiene 12 130 Not Detected Not Detected
Propylene 12 22 Not Detected Not Detected
1,3-Butadiene 12 28 Not Detected Not Detected
Acetone 12 30 100 240
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AIR TOXIes LTD.
SAM.PLENAME: Run J.INLET

m#: 02H669A-03A
MODMED EPA METHOD TO-14 GC/MS FULL SCAN

Rot. Limit Rpt. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Carbon Disulfide 12 39 49 150
2-Propanol 1.2 31 Not Detected Not Detected
trans-1,2-Dichloroethene 12 50 Not Detected Not Detected
Vinyl Acetate 12 44 Not Detected Not Detected
2-Butanone (Methy] Ethyl Ketone) 12 37 Not Detected Not Detected
Hexane 12 44 Not Detected Not Detected
Tetrahydrofuran 12 37 Not Detected Not Detected
Cyclohexane 12 43 Not Detected Not Detected
1A-Dioxane 12 45 Not Detected Not Detected
Bromodichloromethane 12 84 Not Detected Not Detected
4-Methyl-2-pentanone 12 52 Not Detected Not Detected
2-Hexanone 12 52 Not Detected Not Detected
Dibromochloromethane 12 110 Not Detected Not Detected
Bromoform 12 130 Not Detected Not Detected
4-Ethyltoluene 12 62 Not Detected Not Detected

Ethanol 12 24 Not Detected Not Detected
Methyl tert-Butyl Ether 12 45 Not Detected Not Detected
Heptane 12 52 27 110

Container Type: 6 Liter Summa Canister
Method

Surrogates %Recovery Limits

1,2-Dichloroethane-d4 76 70-130
Toluene-dB 93 70-130

4-Bromofluorobenzene 109 70-130
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AIR TOXICS L TD~
SAMPLE NAME: FmLD BLANK

ID#: 0211669A-07A

MODIFIED EPA rvIETHOD TQ-.14 Gc/MS FULL SCAN

Rot. limit Rpt. Limit Amount Amount
Compound (ppbv) (uGfm3) (ppbv) (uGfm3)

Freon 12 0.50 2.5 Not Detected Not Detected
Freon 114 0.50 3.6 Not Detected Not Detected
Chloromethane 0.50 1.0 Not Detected Not Detected
Vinyl Chloride 0.50 1.3 Not Detected Not Detected
Bromomethane 0.50 2.0 Not Detected Not Detected
Chloroethane 0.50 1.3 Not Detected Not Detected
Freon 11 0.50 2.8 Not Detected Not Detected
1,1-Dichloroethene 0.50 2.0 Not Detected Not Detected
Freon 113 0.50 3.9 Not Detected Not Detected
Methylene Chloride 0.50 1.8 Not Detected Not Detected
1,1-Dichloroethane 0.50 2.0 Not Detected Not Detected
cis-1,2-Dichloroethene 0.50 2.0 Not Detected Not Detected
Chloroform 0.50 2.5 Not Detected Not Detected
1,1,1- Trichloroethane 0.50 2.8 Not Detected Not Detected
Carbon Tetrachloride 0.50 3.2 Not Detected Not Detected

Benzene 0.50 1.6 Not Detected Not Detected
1,2-Dichloroethane 0.50 2.0 Not Detected Not Detected
Trich loroethe ne 0.50 2.7 Not Detected Not Detected
1,2-Dichloropropane 0.50 2.3 Not Detected Not Detected
cis-1,3-Dichloropropene 0.50 2.3 Not Detected Not Detected
Toluene 0.50 1.9 Not Detected Not Detected
trans-1,3-Dichloropropene 0.50 2.3 Not Detected Not Detected
1,1 ,2-Trichloroethane. 0.50 2.8 Not Detected Not Detected
Tetrachloroethene 0.50 3.4 Not Detected Not Detected
1,2-Dibromoethane (EDB) 0.50 3.9 Not Detected Not Detected
Chlorobenzene 0.50 2.3 Not Detected Not Detected
Ethyl Benzene 0.50 2.2 Not Detected Not Detected
m,p-Xylene 0.50 2.2 Not Detected Not Detected
o-Xylene 0.50 2.2 Not Detected Not Detected
Styrene 0.50 2.2 Not Detected Not Detected

1,1,2,2-Tetrachloroethane 0.50 3.5 Not Detected Not Detected
1,3,5-Trimethylbenzene 0.50 2.5 Not Detected Not Detected
1,2,4- Trimethylbenzene 0.50 2.5 Not Detected Not Detected
1,3-Dichlorobenzene 0.50 3.0 Not Detected Not Detected
1A-Dichlorobenzene 0.50 3.0 Not Detected Not Detected
atpha-Chlorotofuene 0.50 2.6 Not Detected Not Detected
1,2-Dichlorobenzene 0.50 3.0 Not Detected Not Detected
1,2,4-Trichlorobenzene 2.0 15 Not Detected Not Detected
Hexachlorobutadiene 2.0 22 Not Detected Not Detected
Propylene 2.0 3.5 Not Detected Not Detected
1,3-Butadiene 2.0 4.5 Not Detected Not Detected
Acetone 2.0 4.8 Not Detected Not Detected
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AIR TOXIes LTD~
S.AJ.\1PLE NAM!!:: FTh~LDELAI\'K

1])#: 0111669A-07A

MODIFIED EPA METIIOD To-14 GelMS FULL SCAN

Rot. Limit Rpt Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Carbon Disulfide . 2.0 6.3 Not Detected Not Detected
2-Propano! 2.0 5.0 Not Detected Not Detected
trans-1,2-Dichloroethene 2.0 8.0 Not Detected Not Detected
Vinyl Acetate 2.0 7.2 Not Detected Not Detected
2-Butanone (Methyl Ethyl Ketone) 2.0 6.0 Not Detected Not 0 etected
Hexane 2.0 7.2 Not Detected Not Detected
Tetra hydrofu ran 2.0 6D Not Detected Not Detected
Cyc10hexane 2.0 7.0 Not Detected Not Detected
1A-Dioxane 2.0 7.3 Not Detected Not Detected
Bromodichloromethane 2.0 14 Not Detected Not Detected
4-Methyl-2-pentanone 2.0 8.3 Not Detected Not Detected
2-Hexanone 2.0 8.3 Not Detected Not Detected
Dibromochloromethane 2.0 17 Not Detected Not Detected
Bromoform 2.0 21 Not Detected Not Detected
4-Ethyltoluene 2.0 10 Not Detected Not Detected

Ethanol 2.0 3.8 Not Detected Not Detected
Methyl tert-Butyl Ether 2.0 7.3 Not Detected Not Detected
Heptane 2.0 B.3 Not Detected Not Detected

Container Type: 6 Liter Summa Canister
Method

Surrogates %Recovery Limits

1,2-Dichloroethane-d4 108 70-130

Toluene-d8 86 70-130
4-Bromofluorobenzene 96 70-130
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AIR TOXIes LTD~
SAMPLE NAME: Lab Blank

ID#: 021 1669A-08A

MODIFIED EPA METHOD TD-14 GClMS FULL SCAN

Rot. limit Rpt. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Freon 12 0.50 2.5 Not Detected Not Detected
Freon 114 0.50 3.6 Not Detected Not Detected
Chloromethane 0.50 1.0 Not Detected Not Detected
Vinyl Chloride 0.50 1.3 Not Detected Not DeteCted
Bromomethane 0.50 2.0 Not Detected Not Detected
Chloroethane 0.50 1-3 Not Detected Not Detected
Freon 11 0.50 2.8 Not Detected Not Detected
1,1-Dichloroethene 0.50 2.0 Not Detected Not Detected
Freon 113 0.50 3.9 Not Detected Not Detected
Methylene Chloride 0.50 1.8 Not Detected Not Detected
1,1-Dichloroethane 0.50 2.0 Not Detected Not Detected
cis-1 ,2-Dichloroethene 0.50 2.0 Not Detected Not Detected
Chloroform 0.50 2.5 Not Detected Not Detected
1,1,1- Trichloroethane 0.50 2.8 Not Detected Not Detected
Carbon Tetrachloride 0.50 3.2 Not Detected Not Detected

Benzene 0.50 1.6 Not Detected Not Detected
1,2-Dichloroethane 0.50 2.0 Not Detected Not Detected
Trichloroethene 0.50 2.7 Not Detected Not Detected
1,2-Dichloropropane 0.50 2.3 Not Detected Not Detected
cis-1,3-Dichloropropene 0.50 2.3 Not Detected Not Detected

Toluene 0.50 1.9 Not Detected Not Detected
trans-1,3-Dichloropropene 0.50 2.3 Not Detected Not Detected
1,1,2-Trichloroethane 0.50 2.8 Not Detected Not Detected
Tetrachlo roethene 0.50 3.4 Not Detected Not Detected
1,2-Dibromoethane (EDB) 0.50 3.9 Not Detected Not Detected
Chlorobenzene 0.50 2.3 Not Detected Not Detected
Ethyl Benzene 0.50 2.2 Not Detected Not Detected
m,p-Xylene 0.50 2.2 Not Detected Not Detected

o-Xylene 0.50 2.2 Not Detected Not Detected
Styrene 0.50 2.2 Not Detected Not Detected

1,1,2,2-Tetrachloroethane 0.50 3.5 Not Detected Not Detected
1,3,5- Trimethylbenzene 0.50 2.5 Not Detected Not Detected
1,2,4- Trimethylbenzene 0.50 2.5 Not Detected Not Detected
1,3-Dichlorobenzene 0.50 3.0 Not Detected Not Detected
1,4-Dichlorobenzene 0.50 3.0 Not Detected Not Detected
alpha-Chlorotoluene 0.50 2.6 Not Detected Not Detected
1,2-Dichlorobenzene 0.50 3.0 Not Detected Not Detected
1,2,4- Trichlorobenzene 2.0 15 Not Detected Not Detected
Hexachlorobutadiene 2.0 22 Not Detected Not Detected
Propylene 2.0 3.5 Not Detected Not Detected
1,3-Butadiene 2.0 4.5 Not Detected Not Detected
Acetone 2.0 4.8 Not Detected Not Detected
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AIR TOXICS LTD.
SAMPLE NAME: Lah Blank

ID#: 02H669A-08A
MODIFIED EPA METHOD 1'0-.14 GerMS FULL SCAN

Rot. Limit Rpt Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Carbon Disulfide 2.0 6.3 Not Detected Not Detected
2-Propanol 2.0 5.0 Not Detected Not Detected
trans-1,2-Dichloroethene 2.0 8.0 Not Detected Not Detected
Vinyl Acetate 2.0 7.2 Not Detected Not Detected
2-Butanone (Methyl Ethyl Ketone) 2.0 6.0 Not Detected Not Detected
Hexane 2.0 7.2 Not Detected Not Detected
Tetrahydrofuran 2.0 6.0 Not Detected Not Detected
Cyclohexane 2.0 7.0 Not Detected Not Detected
1,4-Dioxane 2.0 73 Not Detected Not Detected
Bromodichloromethane 2.0 14 Not Detected Not Detected
4-Methyl-2-pentanone 2.0 8.3 Not Detected Not Detected
2-Hexanone 2.0 8.3 Not Detected Not Detected
Dibromochloromethane 2.0 17 Not Detected Not Detected
Bromoform 2.0 21 Not Detected Not Detected
4-Ethyltoluene 2.0 10 Not Detected Not Detected

Ethanol 2.0 3.8 Not Detected Not Detected
Methyl tert-Butyl Ether 2.0 7.3 Not Detected Not Detected
Heptane 2.0 8.3 Not Detected Not Detected

Container Type: NA - Not Applicable
Method

Surrogates %Recovery Limits

1,2-Dichloroethane-d4 70 70-130

Toluene-dB 88 70-130
4-B rom offuorobenzene 98 70-130
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AIR TOXICS LTD.
SAMPLE NAME: l,ab Blank

W#: 0211669A-08B
MODJF1ED EPA METHOD TO- 14 GClMS I<1JLL SCAN

RDt. Limit Rot. Limit Amount Amount
Compound (ppbv) (uGfm3) (ppbv) (uGfm3)

Freon 12 0.50 2.5 Not Detected Not Detected
Freon 114 0.50 3.6 Not Detected Not Detected
Chloromethane 0.50 1.0 Not Detected Not Detected
Vinyl Chloride 0.50 1.3 Not Detected Not Detected
Bromomethane 0.50 2.0 Not Detected Not Detected
Chloroethane 0.50 1.3 Not Detected Not Detected
Freon 11 0.50 2.8 Not Detected Not Detected
1,1-Dichloroethene 0.50 2.0 Not Detected Not Detected
Freon 113 0.50 3.9 Not Detected Not Detected
Methylene Chloride 0.50 1.8 Not Detected Not Detected
1,1-Dichloroethane 0.50 2.0 Not Detected Not Detected
cis-1.2-Dichloroethene 0.50 2.0 Not Detected Not Detected
Chloroform 0.50 2.5 Not Detected Not Detected
1,1,1-Trichloroethane 0.50 2.8 Not Detected Not Detected
Carbon Tetrachloride 0.50 3.2 Not Detected Not Detected

Benzene 0.50 1.6 Not Detected Not Detected
1,2-0ichloroethane 0.50 2.0 NotDetected Not Detected
Trichloroethene 0.50 2.7 Not Detected Not Detected
1,2-Dichloropropane 0.50 2.3 Not Detected Not Detected
cis-1,3-Dichloropropene 0.50 2.3 Not Detected Not Detected

Toluene 0.50 1.9 Not Detected Not Detected
trans-1,3-Dichloropropene 0.50 2.3 Not Detected Not Detected
1,1,2-Trichloroethane 0.50 2.8 Not Detected Not Detected
T etrachlo roethene 0.50 3.4 Not Detected Not Detected
1,2-Dibromoethane (EDB) 0.50 3.9 Not Detected Not Detected

Chlorobenzene 0.50 2.3 Not Detected Not Detected
Ethyl Benzene 0.50 2.2 Not Detected Not Detected

m,p-Xylene 0.50 2.2 Not Detected Not Detected

a-Xylene 0.50 2.2 Not Detected Not Detected
Styrene 0.50 2.2 Not Detected Not Detected

1,1,2,2· Tetrachloroethane 0.50 3.5 Not Detected Not Detected

1,3,5-Trimethylbenzene 0.50 2.5 Not Detected Not Detected

1,2,4-Trlmethylbenzene 0.50 2.5 Not Detected Not Detected
1,3-Dichlorobenzene 0.50 3.0 Not Detected Not Detected
1,4-Dichlorobenzene 0.50 3.0 Not Detected Not Detected
alpha-Chlorotoluene 0.50 2.6 Not Detected Not Detected
1,2-Dichlorobenzene 0.50 3.0 Not Detected Not Detected
1,2,4- Trichlorobenzene 2.0 15 Not Detected Not Detected
Hexachlorobutadiene 2.0 22 Not Detected Not Detected
Propylene 2.0 3.5 Not Detected Not Detected

1,3-Butadiene 2.0 4.5 Not Detected Not Detected

Acetone 2.0 4.8 Not Detected Not Detected
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AIR TOXICS LTD.
SAMPLE NAME: ~LabBlaJl1k

lD#: 0211669A-OS.B

MODIHED EPA METHOD TQ...14 GCIMS FULL SCAN

Rot. Limit Rpl Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Carbon Disulfide 2.0 6.3 Not Detected Not Detected

2-Propanol 2.0 5.0 Not Detected Not Detected

trans-1,2·Dichloroethene 2.0 8.0 Not Detected Not Detected

Vinyl Acetate 2.0 7.2 Not Detected Not Detected
2-Butanone (Methyl Ethyl Ketone) 2.0 6.0 Not Detected Not Detected
Hexane 2.0 7.2 Not Detected Not Detected
Tetrahydrofuran 2.0 6.0 Not Detected Not Detected
Cyclohexane 2.0 7.0 Not Detected Not Detected
1A-Dioxane 2.0 7.3 Not Detected Not Detected
Bromodichloromethane 2.0 14 Not Detected Not Detected

4-Methyl-2-pentanone 2.0 8.3 Not Detected Not Detected
2-Hexanone 2.0 8.3 Not Detected Not Detected

Dibromochloromethane 2.0 17 Not Detected Not Detected

Bromoform 2.0 21 Not Detected Not Detected

4-Ethyltoluene 2.0 10 Not Detected Not Detected

Ethanol 2.0 3.8 Not Detected Not Detected
Methyl tert-Butyl Ether 2.0 7.3 Not Detected Not Detected

Heptane 2.0 8.3 Not Detected Not Detected

Container Type: NA • Not Applicable
Method

Surrogates %Recovery Limits

1,2-Dichloroethane-d4 106 70-130
Toluene-dS 92 70·130
4-Bromofluorobenzene 97 70-130
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AIR TOXIes LTD.
SAMPLE NAME: LCS
lD#: 0211669A-09A

MODIFIED EPA METHOD TQ...14 GCIMS FULL SCAN

Rot. Limit Rpt. limit
Compound (ppbv) (uG/m3) %Recovery

Freon 12 0.50 2.5 109
Freon 114 0.50 3.6 106
Chloromethane 0.50 1.0 110
Vinyl Chloride 0.50 1.3 112
Bromomethane 0.50 2.0 117
Chloroethane 0.50 1.3 102
Freon 11 0.50 2.8 99
1,1-Dichloroethene 0.50 2.0 99
Freon 113 0.50 3.9 89
Methylene Chloride 0.50 1.8 88

1,1-Dichloroethane 0.50 2.0 95
cis-l,2-Dichloroethene 0.50 2.0 102

Chloroform 0.50 2.5 92

1,1,1- Trichloroethane 0.50 2.8 86

Carbon Tetrachloride 0.50 3.2 94
Benzene 0.50 1.6 104
1,2-Dichloroethane 0.50 2.0 100

Trichloroethene 0.50 2.7 95

1,2-Dichloropropane 0.50 2.3 97
cis-1 ,3-Dichloropropene 0.50 2.3 106

Toluene 0.50 1.9 95
trans-1,3-Dichloropropene 0.50 2.3 118
1,1,2- Trichloroethane 0.50 2.8 105
Tetrachloroethene 0.50 3.4 103
1,2-Dibromoethane (EDB) 0.50 3.9 96

Chlorobenzene 0.50 2.3 95

Ethyl Benzene 0.50 2.2 102

m,p-Xylene 0.50 2.2 102

a-Xylene 0.50 2,2 100

Styrene 0.50 2.2 101

1,1,2,2-Tetrachloroethane 0.50 3.5 96
1,3,5-Trimethylbenzene 0.50 2.5 109

1,2,4- Trimethylbenzene 0.50 2.5 104

1,3-Dichlorobenzene 0.50 3,0 94

1A·Dichlorobenzene 0.50 3,0 88

alpha-Chlorotoluene 0.50 2.6 81
1,2-Dichlorobenzene 0.50 3.0 92
1,2,4-Trichforobenzene 2.0 15 120
Hexachrorobutadiene 2.0 22 85
Propylene 2.0 3.5 84
1,3-Butadiene 2.0 4.5 105

Acetone 2.0 4.8 89
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AIR TOXIes LTD.
SAMPLE NAME: LCS

W#: 021 1669A·09A

MODIFIED EPA METHOD TQ-.14 Ge/MS FULL SCAN

Rot. Limit Rpt. Limit
Compound (ppbv) (uG/m3) %Recovery

Carbon Disulfide 2.0 6.3 95
2-Propanol 2.0 5.0 99
trans-1,2-Dichloroethene 2.0 8.0 96
Vinyl Acetate 2.0 7.2 88
2-Butanone (Methyl Ethyl Ketone) 2.0 6.0 76
Hexane 2.0 7.2 87
Tetrahydrofuran 2.0 6.0 83
Cyclohexane 2.0 7.0 77
1,4-Dioxane 2.0 7.3 81
Bromodichloromethane 2.0 14 82
4·Methyl-2-pentanone 2.0 8.3 86
2-Hexanone 2.0 8.3 87
Dibromochloromethane 2.0 17 88
Bromoform 2.0 21 86
4-Ethyltoluene 2.0 10 139

Ethanol 2.0 3.8 90
Methyl tert-Butyl Ether 2.0 7.3 77
Heptane 2.0 8.3 80

Container Type: NA • Not Applicable
Method

Surrogates %Recovery limits

1,2-Dichloroethane-d4 94 70-130
Toluene-d8 96 70-130
4-Bromofluorobenzene 99 70-130

Page 2 0399



AIR TOXICS LTD.
SAIVWLE NAME: LCS

rD#: 0211669A-09B
MODIFIED ErA METHOD T(}..14 GC/MS FULL SCAN

Rot. Limit Rpl Limit
Compound (ppbv) (uG/m3) %Recovery

Freon 12 0.50 2.5 114
Freon 114 0.50 3.6 103
Chloromethane 0.50 1.0 108
Vinyl Chloride 0.50 1.3 104
Bromomethane 0.50 2.0 144Q
Chloroethane 0.50 1.3 107
Freon 11 0.50 2.8 105
1,1-Dichloroethene 0.50 2.0 98
Freon 113 0.50 3.9 96
Methylene Chloride 0.50 1.8 87
1,1-Dichloroethane 0.50 2.0 96
cis-1,2-Dichloroethene 0.50 2.0 104
Chloroform 0.50 2.5 99
1,1,i-Trichloroethane 0.50 2.8 100
Carbon Tetrachloride 0.50 3.2 118

Benzene 0.50 1.6 109
1,2-Dichloroethane 0.50 2.0 114
Trichloroethene 0.50 2.7 102
i,2-Dichloropropane 0.50 2.3 104
cis-1,3-Dichloropropene 0.50 2.3 111
Toluene 0.50 1.9 102
trans-i,3-Dichloropropene 0.50 2.3 109
1,1,2- Trichloroethane 0.50 2.8 104
Tetrachloroethene 0.50 3.4 106
1,2-Dibromoethane (EDB) 0.50 3.9 93

Chlorobenzene 0.50 2.3 97
Ethyl Benzene 0.50 2.2 99
m,p-Xylene 0.50 2.2 92
o-Xylene 0.50 2.2 90
Styrene 0.50 2.2 90

1,1,2,2- Tetrachloroethane 0.50 3.5 89
1,3,5- Trimethylbenzene 0.50 2.5 99
1,2,4- Trimethylbenzene 0.50 2.5 88
1,3-Dichlorobenzene 0.50 3.0 81
1,4-Dichlorobenzene 0.50 3.0 76
alpha-Chlorotoluene 0.50 2.6 83
1,2-Dichlorobenzene 0.50 3.0 78
1,2,4-Trichlorobenzene 2.0 15 111
Hexachlorobutadiene 2.0 22 77
Propylene 2.0 3.5 86

1,3-Butadiene 2.0 4.5 97
Acetone 2.0 4.8 109
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AIR TOXIes LTD0
SAM:PLE NA1Vffi:LCS
10#: 0211669A-09B

MODIFIED EPA .M:ETHOD T()...14 Ge/MS FULL SCAN

Rot. limit Rpt. Limit
Compound (ppbv) (uG/m3) %Recovery

Carbon Disulfide 2.0 6.3 110
2-Propanol 2.0 5.0 113
trans-1,2-Dichloroethene 2.0 8.0 113
Vinyl Acetate 2.0 7.2 111
2-Butanone (Methyl Ethyl Ketone) 2.0 6.0 96
Hexane 2.0 7.2 101
Tetrahydrofuran 2.0 6.0 100
Cyclohexane 2.0 7.0 97
1,4-Dioxane 2.0 7.3 107
Bromodich loromethane 2.0 14 110
4-Methyl-2-pentanone 2.0 8.3 98
2-Hexanone 2.0 8.3 94
Dibromochloromethane 2.0 17 109
Bromoform 2.0 21 102
4-Ethyltoluene 2.0 10 119

Ethanol 2.0 3.8 99
Methyl tert-Butyl Ether 2.0 7.3 91
Heptane 2.0 8.3 103

Q '" Exceeds Quality Control limits.
Container Type: NA • Not Applicable

Method
Surrogates %Recovery Limits

1,2-Dichloroethane-d4 100 70-130

Toluene-d8 96 70-130
4-Bromofluorobenzene 97 70·130
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@ AIR TOXIes LTD@
AN ENVIRONMENTAL ANAL ¥TICAL LABORATORY

COMPREHENSIVE VALIDATION PACKAGE
VOST 5041A/8260B
INVENTORY Sf-IEET

Work Order #: 0211663

Page Nos.

From To
1. Work Order Cover Page & Laboratory Narrative
2. Sample Results and Raw Data (Organized by Sample)

a. ATL Sample Results Form
b. Target Compound Raw Data

-Internal Standard Area and Retenetion Time Summary
-Surrogate Recovery Summary (If Applicable)
-Chromatogram(s) and Ion Profiles (If Applicable)

3. QC Results and Raw Data
a. Method Blank (Results+ Raw Data)
b. Surrogate Recover Summary Form (If Applicable)
c. Internal Standard Sunuuary Form (If Applicable)
d. Duplicate Results Summary Sheet•e. Matrix SpikefMatrix Spike Duplicate (Results + Raw Data
f. Initial Calibration Data (Summary Sheet + Raw Data)
g. MDL Study (If Applicable)
h. Continuing Calibration Verification Data (Summary Sheet
i. Second Source LCS(Summary + Raw Data)
j. Extraction Logs
k. Instrument Run Logs/Software Verification
1. GelMS Tune (Results + Raw Data)

4. ShippinglReceiving Documents
a. Login Receipt Summary Sheet
b. Chain-of-Custody Records
c. Sample Log-In Sheet
d. Misc Shipping/Receiving Records (list of individual records)

Sample Receipt Discrepancy Report
5. Other Records (describe or list)

a. Manual Spectral Defense
b. Manual Integrations
c. Manual Calculations
d. Canister Dilution Factors
e. LaboratoIY Corrective Action Request
f. CAS Number Reference
g. Variance Table
h. Canister Certification
i. Data Review Check Sheet

6
4
99

101 116
117 117
118 119

120 457

458 477
478 540

541 542
543 558

560 560
56] 561
562 562

563 563

565 566

567 567

568 572
573 573

Comments:

Completed by:

Judy Lee I Document Control 12/18/02

(Signature) ( Print Name & Title) (Date)



@ AIR TOXICS I~TD.
AN ENVIRONMENTAL ANALYTICAL LABORATORY

CLIENT:

PHONE:

FAX:

DATE RECEIVED:

DATE COMPLETED:

FRACTION #
OlA
OlB
02A
02B
03A
mE
04A
05A
05B
06A
06B
07A
08A
08B
09A
09E

CERTIFIED BY:

WORK ORDER #: 0211663

Work Order Summary

Mr. Scott James
TRC Environmental Corporation
Boott Mills South, Foot of John Sc
Lowen, MA 01852

BR.L TO: Mr. Scott James
TRC Environmental Corporation
Boott Mills South, Foot of John St.
Lowell, MA 01852

978-970-5600

978-453-1995
11/27/2002
12/1212002

P.O. # 40894

PROJECT # Maverick

CONTACT: Betty Chu

NAME
Run #l-TX
Run #l-TX/C
Run#2-TX
Run#2-TXlC
Run #3-TX
Run #3-TX/C
Condensate Rnns 1-3
Field Blank-TX
Field Blank-TXlC
Trip Blank-IX
Trip Blank-TX/C
Trip Blank-Condensate
Lab Blank
Lab Blank
LCS
LCS

TEST
VOST 5041A18260B
VOST 5041A18260B
VOST 5041A18260B
VOST 5041A18260B
VOST 5041A18260B
VOST 5041A18260B
VOST 5041A18260B
VOST 5041A18260B
VOST 5041A18260B
VOST 5041A18260B
VOST 5041A18260B
VOST 5041Al8260B
VOST 5041A18260B
VOST 5041A18260B
VOST5041A18260B
YOST 5041N8260B

DATE: _12_/_12_/0_2 _

Laboratory Director

Certfication numbers: AR DEQ, CA NELAP· 02 11OCA,LA NELAP/LELAP- AI 30763, NJ NELAP - CAOO4
NY NELAP - 11291, UT NELAP - 9166389892

Name of Accrediting Agency: NELAP/Florida Department of Health, Scope of Application: Clean Air Act,
Accreditation number: E87680, Effective date: 07/01/02, Expiration date: 06/30/03

Air Toxics Ltd. certifies that the test results contained in this report meet all requirements of the NELAC standards
1Ms report shall not be reproduced, except in full, withotlt the writtenapproval of Ait Toxics Ltd.

180 BLUE RAVINE ROAD. SUITE B FOLSOM. CA - 95630
(916) 985-1000. (800) 985-5955. FAX (916) 985-1020
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LABOM TORY NARRATIVE
VOST 5041A

THe Envinm.mcnltaJ Corporation
Wo:rkorder# 0211663

Ten VOST 0030 Tube and two Vial samples were received on November 27, 2002. TI1G laboratory
performed the analysis via EPA SW-846 Method 5041A using GC/MS in the full scan mode. VOST
sorbent tubes are thermally desorbed at 180 degrees centrigrade for ten nrinutes by UHP helimn carrier gas.
The gas stream is then bubbled through 5 mL of organic free water and trapped on the sorbent trap of the
purge and trap system. The trap is thermally des orbed to elute the components :into the GCIMS system for
further separation. See the data sheets for the reporting limits for each compound.

Requirement VOST5041A ATL Modifications
Batch certification Blanks from the same Analysis of set of cartridges prior to onset of any

media as samples proj ect;Sampling media provided by the client is batch
certified ahead of time, only if client provides blank
cartridges.

Tenaxltenax charcoal tube Separate tube analysis Tubes are desorbed and analyzed simultaneously, unless
analysis specified by client

Method blank Cartridges from the Cartridges used for daily method blank mayor may not be
same media batches as from the same batch or sampling media.
the samples

Connection between cartridge PTFE 1/16" Teflon Heated, 1/16" silica-lined stainless steel tubing
.thermal desorption apparatus & tubing
sample purge vessel

Flow rates 4DmUmin 4045mIJnlin

Storage of standards Amber bottles with Clear vials capped with PTFE mininert valves
PIFE-lined screw caps

Calibration criteria for non-CCCs RSD <1= 15% for all RSD </= 30% for some compounds: acetone, bromoform,
non-CCCs vinyl acetate, bromomethane, chloromethane,

1,1,2,2-tctracholoroethane, & 1,2,3-trichloropropmlc; for
some non-5041A compounds

BFB injection Method 5041A - purge Direct injection onto the column
through water; Method
8260B - direct injection

Saturation level concentrations Not specified Samples desorbed into Tedlar bags

Receiving Notes

A Temperature Blank was included with the shipment Temperature was measured and was not within 4
degrees C. +1- 2 degrees. Coolant in the form of blue ice was present The client was notified via the login
faxlemail and the analysis proceeded.

Analytical N otcs

There were no analytical discrepancies.

Definition of Data Qualifying FlW

Seven qualifiers may have been used on the data analysis sheets and indicate as follows:
B - Compound present in laboratory blank Or tube certification greater than reporting limit. (background
subtraction not performed).
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J _. Estimated value.
E - Exceeds instrument calibration range.
S - Saturated peak.
Q - Exceeds quality control limits.
U- Compound analyzed for but not detected above the detection limit
N - The identification is based on presumptive evidence.

File extensions may have been used on the data analysis sheets and indicates
as follows:
a-File was requantified
b-File was quantified by a second column and detector
ri-File was requantified for the purpose of reissue
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.._- - --------------
Table 1

Sample Sample Extract

Client Lab Date Date Date Holding Date Holding Sample

Sample 10 Sample lD COllected Received Extracted Time Analyzed Time Condition
(Days) (Days)

Run#1-TX 0211663-D1A 11/26/2002 11/27/2002 NA 11 1217/2002 NA Good

Run #1-TXfC 0211663-01B 11/26/2002 11/27/2002 NA 11 12/7/2002 NA Good

Run #2-TX 0211663-02A 11/26/2002 11/27/2002 NA 11 12/7/2002 NA Good

Run #2-TXJC 0211663-028 11/26/2002 11/27/2002 NA 11 12/712002 NA Good

Run #3-TX 0211663-03A 11/26/2002 11/2712002 NA 11 12/7/2002 NA Good

Run #3-TXJC 0211663-038 11/26/2002 11/27/2002 NA 11 12/712002 NA Good

Condensate Runs 1-3 0211663-04A 11/26/2002 11127/2002 NA 12 12/812002 NA Good

Field 8lank-TX 0211663-05A 11/26/2002 NA NA 11 12/712002 NA Good

Field Blank-TXlC 0211663-058 11/26/2002 NA NA 11 1217/2002 NA Good

Trio Blank-TX 0211663-06A 11/26/2002 NA NA 11 12/712002 NA Good

Trip Blank-TXlC 0211663-068 11/26/2002 NA NA 11 12/712002 NA Good

Trio Blank-Condensate 0211663-07A 11/26/2002 NA NA 12 12/812002 NA Good

Lab Blank 0211663-08A NA NA NA NA 12/712002 NA Good

Lab 81ank 0211663-088 NA NA NA NA 12/8/2002 NA Good

LCS 0211663-09A NA NA NA NA 12/7/2002 NA Good

LCS 0211663-09B NA NA NA NA 12/8/2002 NA Good
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Sample Results and Raw Data
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AIR TOXICS LTD.
SAMPLE NAME: Run #]~TX

ID#: 02H663-01A
MODIFIED VOST 504!A/8260B

Compound
Rpt. Limit

(ng)
Amount

(ng)

Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
Freon 11

10
10
10
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1,1·0ichloroethene
Carbon Disulfide
Acetone
Methylene Chloride
trans·1,2·0ichloroethene

10
10
50
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1,1·Dichloroethane
Vinyl Acetate
2·Butanone (Methyl Ethyl Ketone)
Chloroform
1,1,i-Trichloroethane

10
50
50
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Carbon Tetrachloride
Benzene
1,2~Dichloroethane
Trichloroethene
1,2·0ichloropropane

10
10
10
10
10

Not Detected
31

Not Detected
Not Detected
Not Detected

Bromodichloromethane
trans·1,3-Dichloropropene
4·Methyl·2·pentanone
Toluene
cis-1,3-Dichloropropene

10
10
50
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1,1,2- Trichloroethane
Tetrachloroethene
2-Hexanone
Dibromochloromethane
Chlorobenzene

10
10
50
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Ethyl Benzene
m,p·Xylene
o-Xylene
Styrene
Bromoform

10
10
10
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1,1,2,2- Tetrachloroethane
1,3-Dichlorobenzene
1A-Dichlorobenzene
1,2-Dichlorobenzene
Freon 12

10
10
10
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Container Type: VOST 0030 Tube
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AIR TOXIes LTD.
SAMPLE NAME: Run #l~TX

ID#: 02H 663-01A
MODIFIED VOST 5041AJ8260B

Surrogates %Recovery
Method
Limits

DibromofJuoromethane
1,2·Dichloroethane·d4
Toluene-dB
4-8 romofJuoro benzene

102
. 106
92
88

70·130
70·130
70-130
70-130

Page 2 0007



AIR TOXIes LTn.
SAMPLE NAME: RUll #l""TXlC

ID#: 02H663-01B
MODIFum VOST 5041AJ8260B

Compound
Rpt Limit

(n9)
Amount

(ng)

Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
Freon 11

10
10
10
10
10

Not Detected
Not Detected

12
Not Detected
Not Detected

1,1-0ichloroethene
Carbon Disulfide
Acetone
Methylene Chloride
trans-1,2·Dichloroethene

10
10
50
10
10

Not Detected
Not Detected
Not Detected

47
Not Detected

1,1 ·Oichloroethane
Vinyl Acetate
2-Butanone (Methyl Ethyl Ketone)
Chloroform
1,1, i-Trichloroethane

10
50
50
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Carbon Tetrachloride
Benzene
1,2-Dichloroethane
Trichloroethene
1,2-Dichloropropane

10
10
10
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Bromodichloromethane
trans-1,3-Dichloropropene
4-Methyl-2-pentanone
Toluene
cis-1,3-Dichloropropene

10
10
50
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1,1,2- Trichloroethane
Tetrachloroethene
2-Hexanone
Dibromochloromethane
Chlorobenzene

10
10
50
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Ethyl Benzene
m,p-Xylene
a-Xylene
Styrene
Bromoform

10
10
10
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1,1,2,2· Tetrachloroethane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
Freon 12

10
10
10
10
10

Not Detected
Not Detected
Not Detected
Not Detected

17

Container Type: VOST 0030 Tube
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AIR TOXIes LTD.
SAMPLE NAIYIE: Ru!] #l-TXlC

W#: 0211 663-0lB
MODIFIED VOST 5041AJ8260B

Surrogates %Recovery
Method
Limits

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

102
107
93
88

70-130
70-130
70-130
70-130
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AIR TOXICS LTD.
SAMPLE NAME: Run #2-'IX

W#: 0211663-02A

MODIFIED VOST 5041Al8260B

Compound
Rpt. Limit

(l1g)
Amount

(ng)

Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
Freon 11

10
10
10
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1,1-Dichloroethene
Carbon Disulfide
Acetone
Methylene Chloride
trans-1,2-Dichloroethene

10
10
50
10
10

Not Detected
Not Detected

59
Not Detected
Not Detected

1,1-Dichloroethane
Vinyl Acetate
2-Butanone (Methyl Ethyl Ketone)
Chloroform
1,1, i-Trichloroethane

10
50
50
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

10
10
10
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Carbon Tetrachloride
Benzene
1,2-Dichloroethane
Trichloroethene
1,2-Dichloropropane
Bromodichloromethane
trans-1,3-Dichloropropene
4-Methyl-2-pentanone
Toluene
cis-1,3-Dichloropropene

10
10
50
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1,1,2-Trichloroethane
Tetrachloroethene
2-Hexanone
Dibromochloromethane
Chlorobenzene

10
10
50
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Ethyl Benzene
m,p-Xylene
a-Xylene
Styrene
Bromoform

10
10
10
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1,1,2,2- Tetrachloroethane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
Freon 12

10
10
10
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Container Type; VOST 0030 Tube
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AIR TOXIes LTD.
SAMl'LE NAJVIE: RUlE #2-TX

ID#: 02H663-()2A

MODIFIED VOST 504lAl8260B

Surrogates %RecQvery
Method
Limits

Dibromofluoromethane

1,2-Dichloroethane-d4

Toluene-dB

4-Bromofluorobenzene

103
106
93
93

70-130
70-130
70-130
70-130
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AIR TOXIes LTD.
SAMPLE NAME: Rum#2-TXlC

ID#: 021166H12B
MODIFIED VOST S041AJ8260B

Compound
Rpt. Limit

(og)
Amount

(ng)

Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
Freon 11

10
10
10
10
10

18
Not Detected

12
Not Detected
Not Detected

1,1-Dichloroethene
Carbon Disulfide
Acetone
Methylene Chloride
trans-1,2-Dichloroethene

10
10
50
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

i,1-Dichloroethane
Vinyl Acetate
2-Butanone (Methyl. Ethyl Ketone)
Chloroform
1,1, i-Trichloroethane

10
50
50
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Carbon Tetrachloride
Benzene
1,2-Dichloroethane
Trichloroethene
1 ,2-Dichloropropane

10
10
10
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Bromodichloromethane
trans-1,3-Dichloropropene
4-Methyl-2-pentanone
Toluene
cis-i,3-Dichloropropene

10
10
50
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1,1,2- Trichloroethane
T etrach 10roethen e
2-Hexanone
Dibromochloromethane
Chlorobenzene

10
10
50
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Ethyl Benzene
m,p-Xylene
a-Xylene
Styrene
Bromoform

10
10
10
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1,1,2,2- Tetrachloroethane
1,3-0ichlorobenzene
1,4-Dichlorobenzene
1.2-Dichlorobenzene
Freon 12

10
10
10
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Container Type: VaST 0030 Tube
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AIR TOXIes LTD.
SAMPLE NAME: Run #2-TX/C

lD#: 0211663-02B
MODIFIED YOST S041AJ8260B

Surrogates %Recovery
Method
Limits

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

103
109
96
91

70-130
70-130
70-130
70-130

Page 2 0033



AIR TOXIes LTD.
SAMPI,E NAME: Run #3"TX

ID#: 0211 663-03A
MODIFIED YOST 5041Al8260B

Compound
Rpt. limit

(ng)
Amount

(ng)

Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
Freon 11

10
10
10
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1,1-Dichloroethene
Carbon Disulfide
Acetone
Methylene Chloride
trans-1,2-Dichloroethene

10
10
50
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1,1-Dichloroethane
Vinyl Acetate
2-Butanone (Methyl Ethyl Ketone) .
Chloroform
1,1, i-Trichloroethane

10
50
50
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Carbon Tetrachloride
Benzene
1,2-Dichloroethane
Trichloroethene
1,2-Dichloropropane

10
10
10
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Bromodichloromethane
trans-1.3-Dichloropropene
4-Methyl-2-pentanone
Toluene
cis-1,3-Dichloropropene

10
10
50
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1,1,2-Trichloroethane
Tetrachloroethene
2-Hexanone
Dibromochloromethane
Chlorobenzene

10
10
50
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Ethyl Benzene
m,p-Xylene
o-Xylene
Styrene
Bromoform

10
10
10
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1,1,2,2-Tetrachloroethane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1.2-Dichlorobenzene
Freon 12

10
10
10
10
10

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Container Type: VOST 0030 Tube

Page 1 0041



Gas Collection System
and

Thermal Oxidizer Unit
Record Drawings
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